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INTRODUCTION 

This  paper  is  the  first  of  a  proposed  series,  which  when  complete, 
it  is  hoped,  will  constitute  what  may  justly  be  considered  a  monograph  of 
the  insect  order  Anoplura,  or  the  sucking  lice. 

As  a  basis  for  this  series  of  papers  there  is  available  what  is  with- 
out a  doubt  the  Iarg;est  and  most  comprehensive  collection  of  these  in- 
sects that  is  now  in  existence.  This  collection  contains  approximately 
three-fourths  of  the  described  species,  among  these  being  many  that  are 
known  only  from  the  extremely  imperfect  descriptions  of  the  earlier 
authors.  In  addition  to  these,  the  collection  includes  a  relatively  very 
large  number  of  new  forms.  With  this  material  to  begin  with  it  is  not 
unreasonable  to  hope  that  a  nearly  complete  collection  of  the  known  species 
may  finally  become  available  for  examination,  and  that  this  series  of  papers 
may  thereby  aspire  to  the  dignity  of  a  truly  monographic  study. 

The  sources  of  the  material  included  in  this  collection  are  various, 
but  by  far  the  more  significant  portion  has  been  obtained  by  the  examina- 
tion of  the  mammal  skins  in  the  collections  of  certain  museums.  It  is 
the  author's  belief  that  in  such  collections  there  lies  buried  a  nearly  com- 
plete representation  of  the  Anopluran  fauna  of  the  world,  doubtless  only 
a  few  of  the  species  that  occur  on  the  larger  mammals  being  tacking. 
It  is  perhaps  not  out  of  place  to  urge  that  the  examination  of  such  col- 
lections be  undertaken  whenever  possible,  nor,  perhaps,  is  it  out  of  place 
for  the  author  to  express  a  plea  for  additional  material  to  the  end  that 
this  monograph  may  be  made  as  useful  as  possible. 

Owing  to  the  amount  of  new  material,  much  of  which  belongs  to 
types  quite  different  from  any  that  have  been  described,  and  to  the  neces- 
sary rearrangements  that  the  examination  of  such  a  large  percentage 
of  the  described  forms  will  doubtless  show  to  be  advisable,  all  discussion 
of  the  group  as  a  whole  and  all  keys  to  the  families  and  genera  must 
of  necessity  be  delayed  until  the  final  papers  of  the  series.* 

The  final  papers  will  also  contain  a  complete  host  list,  a  bibliography, 
acknowledgments  of  the  sources  of  material,  and  other  matter  of  general 
interest. 

The  preliminary  papers  will,  therefore,  be  of  a  purely  descriptive 

^Ktya  to  the  genera  (with  the  exception  of  a  few  recently  named)  together 
with  a  bibliosraphic  catalog  of  ipedei  and  a  list  of  hosts  will  be  found  in  the  fol- 
lowing reference :  Ferris,  G,  F.,  "A  Catalog  and  Host  List  of  the  Anoplura."  Pro-  i 
eetdmgs  Caiifornia  Academy  of  Settneet,  Series  4,  6:  129-213,  1916.  } 
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character.  The  order  in  which  the  various  genera  will  be  dealt  with 
will  be  governed  entirely  by  convenience,  those  genera  of  which  the  most 
complete  representation  of  described  species  is  available  being  considered 
first.  By  thus  leaving  until  the  end  the  genera  that  are  poorly  repre- 
sented it  is  hoped  that  opportunity  will  be  given  for  the  accumulation  of 
additional  material  in  these  groups. 

The  author  is  thoroughly  convinced  of  the  futility  of  written  de- 
scriptions when  dealing  with  objects  of  such  complexity  as  are  the  mem- 
bers of  this  group.  For  this  reason  the  emphasis  throughout  these  papers 
will  be  placed  upon  the  figures.  The  usual  procedure  is  to  regard  the 
'  figures  as  merely  explanatory  of  the  text.  In  these  papers  the  text  will 
be  r^arded  as  being  merely  explanatory  and  confirmatory  of  the  figures. 
The  descriptions  will  consider  only  the  more  important  characteristics 
of  each  species  and  these  as  briefly  as  is  consistent  with  clarity. 

All  figures  are  from  corrected  camera  lucida  sketches  made  from 
individuals  (the  types  whenever  possible),  that  have  been  carefully  pre- 
pared and  in  the  majority  of  cases  stained  in  order  to  permit  more  accu- 
rate observation.  It  is  believed  that  the  figures  arc  accurate  to  a  degree 
which  is  well  within  the  limits  of  normal  variation  and  the  limits  imposed 
by  the  processes  through  which  the  specimens  pass  in  the  course  of  their 
preparation  for  study.  In  all  cases  the  figures  have  been  drawn  to  the 
most  convenient  scale  and  are  not  to  be  used  as  a  basis  for  judgment  as 
to  relative  sizes.  In  all  figures  of  the  entire  insect  and  of  the  genitalia 
(unless  otherwise  indicated)  the  left  half  of  the  figure  represents  the 
dorsal  side,  the  right  half  the  ventral  side. 

Keys  to  the  species  will  not  be  given.  It  is  the  author's  belief  that 
the  determination  of  species  may  be  accomplished  more  quickly  by  refer- 
ence to  the  name  of  the  host  and  to  the  figures. 

Finally,  the  benefit  of  criticism  is  desired  that  the  standard  of  these 
papers  may  continuously  be  bettered  and  their  usefulness  increased. 
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Genus  ENDERLEINELLUS  FahreAhb!?.; ;  .  ; 

1912.    Fahrenholi,  Zool.  Ahm..  39:  56.  :*:  ".  :  :  , 

1.91Z    Fahrenholz,  2^  3^  a.  4,  Jtthntb.  iti  NitdtrOdt.- ^OoOVtri  n'-H6imoirir',-' 

S2,S& 
1915.    Kellogg  and  Ferris,  Anoplura  and  Mall.  N.  Amcr.  Mammals,  40,  Stanford 

University  Publ. 
19I&    Ferris,  Cat.  and  Host  Ust  of  Anoplura,  Proc.  Cat.  Acad.  Sci.  (4),  0:  148. 
191&    Fahrenholz,  Arehw  f.  Naturgesc,  Abt  A,  81:  29. 

Anoplura  without  eyes;  with  five-segmented  antennae  which  are  not 
sexually  dimorphic ;  with  the  anterior  and  middle  pairs  of  legs  of  equal 
size,  small  and  weak  and  with  weak  claw,  the  posterior  pair  very  stout  and 
with  broad,  heavy  claw;  second  stemite  of  the  abdomen  usually  with  a 
pair  of  small  sclerites,  each  of  which  bears  a  backward-pointing,  chitinous 
process;  pleural  plates  present  on  a  variable  number  of  segments;  each 
segment  of  the  abdomen,  both  dorsally  and  ventrally,  with  at  the  most  a 
single  transverse  row  of  spines  or  hairs ;  tergites  and  stemites  of  the  ab- 
domen without  chitinized  plates  or  with  these  very  small ;  head  more  or 
less  cyUndrical,  never  with  well-marked  anterior-lateral  and  posterior- 
lateral  angles ;  genitalia  of  the  males  of  various  types. 

Hosts.  G>nfined,  as  far  as  known,  to  members  of  the  rodent  family 
Sciurida. 

TvPE  OP  THE  Genus.  Enderleinellus  nitgschi  Fahrenholz  (^  Pedicu- 
l%s  spkarocephaliu  of  Nitzsch,  not  of  Olfers). 

Synonymical  List  of  Names  Previously  Used  in  the  Genus 

NoTB. — Synonyms  are  in  italics. 
liell^Bi  Ferris. 
^^viuscuUtt  (Gmbe). 

Linognathoides  Isviiuculiu  (Grube). 
loogicejis  Kellogg  and  Ferris. 
nitzKb)  Fahrenholz. 

Ptdic%l*t  iphttrouphtUus  Nitzsch  (not  of  OKers). 

Hamatopmus  tptioTOctphalMs  (Nitzsch). 

Polypiax  (f)  iphareetpkatut  (Nitzsch). 

EndtrltimUtu  spharoctphalut  (Nitzsch). 
osborni  Kellogg  and  Ferris. 

Enderttintlliu  tulunlu  var.  otbomi  Kellogg  and  Ferris. 
Sph^octphaliu  (Nitzsch). 
niuschi  Fahrenholz. 
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futuralis  (Osborn). 

HaftMlopintu  suturalit  Osbom. 

Polyplax  (f)  suluralis  (Osborn). 

Enderleinellui  suturalis  var.  occidenlalis  Kellogg  and  Ferrii. 
tuturalif  var.  occidentalis  KeHogg  and  Ferris. 

Enderletnellus  luturalii  (OBbom). 
mura/u  var.  osbomi  ^ellogg  and  Ferris. 
".'•  .-'-^nderie^tUii^  osBomi  Kellogg  and  Ferris. 
UntUsis  Paflreitboli.'  -' 

-*'- Mimqihj)MHs-tlndB&nu  (Ferris). 

Notes.— The  afiinities  of  this  genus  are  at  present  extremely  obicare.  All  the 
species  (excepting  only  E.  tuxeri  a.  sp.)  agree  in  the  possession  of  a  pair  of  small 
chitinized  areas  on  the  second  stemite  of  the  abdomen,  each  of  which  bears  a 
backward-pointing  process,  a  character  that  appears  in  no  other  gronp.  The 
homologies  of  these  structures  are  doubtful,  but  it  is  possible  that  they  represent 
portions  of  the  first  pair  of  pleural  plates.  Some  support  to  this  view  is  lent  by 
the  fact  that  in  £.  tatiiralis  these  chidntzed  areas  are  almost  continuous  with  the 
first  pair  of  pleurites  and  by  the  fact  that  in  one  other  genus,  FakrtnkoUia,  the 
first  pair  of  plates  are  divided,  one-half  lying  on  the  dorsal  side  and  the  other  half 
on  the  ventral  side.  No  evidence  is  afforded  by  the  developmental  stages  as  these 
areas  on  the  second  stemite  appear  only  at  the  last  ecdysis. 

The  one  species,  E.  evxeri  n.  sp.,  in  which  these  areas  are  lacking  is  in  other 
respects  suflicienily  like  the  other  members  of  the  genus  to  render  nnnecessary 
any  attempt  to  separate  it  generically.  I  am,  however,  removing  from  this  genus 
tlie  (pedes  previously  described  by  me  as  E.  HnnnatMs.  Although  the  a£Bnitics  of 
this  remarkable  little  species  are  clearly  with  Eaderltinellus  it  is  so  peculiar  that 
it  well  merits  special  recognition. 

Fahrenholz  has  recently  referred  PedicHltu  laviusculus  Grube  to  Bnderleinel- 
Jhi.  This  species  was  described  from  Cittlliu  evfrsmanni.  I  have  at  hand  two 
species  from  this  host,  one  an  Enderleintlias,  the  other  a  Lmognathoidtt.  The 
original  description  of  P.  Isviusculus  is  extremely  brief  and  the  figure  crude,  but 
there  are  certain  points  about  both  which  leave  no  doubt  that  the  species  to  which 
tbey  refer  is  the  Linognathoidet  and  not  the  Endtrleinttlus. 

The  immature  stages  of  but  few  species  of  this  genus  are  at  hand,  and  of 
these  it  is  almost  exclusively  the  penultimate  stage  that  is  represented  This  stage 
differs  from  the  adult  chiefly  in  the  absence  of  the  paired  sderites  on  the  second 
stemite  and  in  a  general  reduction  in  the  number  of  spines. 

1.  Enderleinelliu  nitztchi  Fahrenholz. 
Fics.  1,  2. 

181S.    Pedkutus  spharocepliahu  Nitssch,  Cermar'*  Mag^  3:  305.     (Not  PtiKculiu 

spharoctphaliu  Olfers,  1816,) 
1842.    Hamatopinus  tplurrocepkatus  (Nitisch),  Denny,  "Mon.  Anopl.  Brit.,"  36. 
1864.    Ptdicutut  tpkaroetphalut  Nitzseh,  Ztxt.  f.  get.  Natnrw.,  23 ;  27. 
1S74.    Hamatopinut  spharoctphaiut    (Nitzich),   Gieb«l,  "Insects   £|»ioa,"  SS-6; 

pi.  1,  f.  4. 
1880.    Hamalopmtu  spharoetphalus  (Nitzsch),  Piaget,  "Les  Pedicnlines,"  640-41. 
1904.    PolyfUut    (T)    spharoe«pkala    (Nitisch),    Enderlein,   Zool   Ana.,  aS:    143. 
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we.  PolyfUss  if)  fpharocephala  (Nia»ch),  Dalla  Torre,  Anoplura,  14,  Gen.  In*. 
}10.    Polyptox    (f)    sphceroctphalo    (Nituch),   Mjoberg,  Arkiv  for  Zoologi,  9: 

13.  159-160. 
71Z    Endrrlrintlluj  tpharoctphatus    (NiUich),  Fahrenholz,  Zool  Aiu.,  39:  56. 
912.    Enderieintllus  sparoctphalus   (Nitzsch),  Fahrenholz,  2.,  3.,  n.  4,  Jahretb. 

dtt  Nitder  sath.  wool.  Vtr.  tu  Hannover,  52-3 ;  tf.  22-3 ;  pi.  2,  f.  5-7. 
916.    EndtrltineUtu  tphmocephalm  (Nitzach),  Ferrij,  Psycht,  23:  107. 
i916.    EnderUmtllus  nilttchi  Fahrenholz.  Archiv.  f.  Nalvrgej.,  Abt.  A,  81:  29. 


•Enderitinellus  nitgscki  Fahrenholz. 


Host  of  the  Type.    Scturus  vulgaris,  Europe. 
Material  Examined.    From  Sciurus  vulgaris  fuscoater,  Switzer- 
^ ;  S.  tyrituus.  North  Syria ;  S.  hudsotucus  petulans.  Glacier  Bay,  Alas- 


ibvCooglc 


10 


CONTRIBUTIOHS  TOWARD  A 


ka ;  S.  kudsonicMs  vattcouveretisis,  Kuiu  Ids.,  Alaska ;  S.  douglasi  tnoUipil- 
losus  and  S.  douglasi  albolimiatus,  California ;  5.  fretnontt,  Colorado. 

Female  (Fig.  1).  Length  0.9  mm.  Head  but  little  longer  than 
broad,  the  anterior  margin  broadly  truncate,  the  lateral  margins  nearly 
parallel ;  antennae  set  very  close  to  the  anterior  margin ;  rostrum  on  the 
ventral  side  between  the  bases  of  the  antennae.  Thorax  somewhat  shorter 
than  the  head;  sternal  plate  (Fig.  25)  rather  spatulate  in  form,  havinga 
narrow,  handle-like  portion  which  extends  forward  between  the  anterior 
coxae ;  posterior  femora  with  a  pair  of  tooth-like  processes  on  the  anterior 
margin,  posterior  tibiae  with  a  similar  process  at  the  outer  anterior  angle. 


Fig.  2. — Endtrltinelbu  nitMscki  Fahrenholt;  A,  genitalia  of  male;  B,  sternal  pUte; 
C,  pleural  plates. 

Abdomen  elongate-oval,  the  apex  truncate  and  produced  into  a  lobe- 
like process  at  the  angles.  Pleurites  (Fig.  2C)  present  on  the  second  to 
sixth  segments,  all  more  or  less  triangular  in  shape,  the  posterior  angles 
produced  and  with  a  pair  of  rather  short  spines  on  the  posterior  margin. 
Spiracles  small,  present  on  the  last  four  pleurites.  Ninth  tergite  for  the 
most  part  occupied  by  a  transverse  scleritc  which  extends  entirely  across 
the  segment ;  second  to  seventh  tergites  each  with  a  narrow  sclerite  which 
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occupies  the  median  third  or  fourth.  Spines  all  quite  slender,  arranged  in 
riedian  and  sub-mar^nal  series.  In  the  median  series  there  are  four 
;pines  on  the  first  and  second  segments,  six  to  eight  on  the  third  to 
t«venth  segments  and  two  on  the  eighth  and  ninth  segments.  In  each 
-ubmarginal  series  there  is  one  on  the  third  segment,  three  on  the  fourth, 
t^vo  on  the  fifth,  and  one  on  the  sixth  and  seventh.  Eighth  and  ninth 
segments  each  with  a  pair  of  long,  slender  sets  at  each  lateral  margin. 
On  the  ventral  side  the  arrangement  is  quite  similar,  except  that  the 
greater  part  of  the  seventh  to  ninth  segments  is  occupied  by  the  large 
genital  plate.  The  lobe-like  processes  at  the  end  of  the  abdomen  each 
bear  a  single  large  spine  and  at  their  bases  there  is  a  cluster  of  smaller 
spines. 

Male  (Fig.  1).  Length  0.8  mm.  In  all  respects  closely  resembling 
the  female,  except  that  the  end  of  the  abdomen  is  sharply  pointed.  Genital 
plate  a  broad  scleritc  occupying  most  of  the  seventh  stemite  and  with  its 
posterior  lateral  angles  produced  into  a  slender  process  which  reaches  the 
lateral  margins  at  the  posterior  lateral  angles  of  the  eighth  segment. 

Genitalia  (Fig.  2^)  of  a  simple  type.  Basal  plate'  (b^)  a  slender 
rod  which  is  expanded  and  deeply  bifid  at  the  posterior  end.  To  the 
'*3sal  plate  articulate  the  Rattened  parameres  C^or).  Between  the  para- 
"'cres  is  the  pseudo-penis  {PP),  the  arms  of  which  appear  likewise  to 
articulate  with  the  basal  plate.  The  penis,  the  endomeres,  and  certain 
<>Uier  parts  usually  associated  with  them  appear  to  be  lacking,  or,  it  were 
Pt>bably  more  correct  to  say,  unchitinized.  The  vesicula  penis  (v)  is 
plainly  evident  by  reason  of  the  numerous  teeth  that  it  bears. 

Nans. — Thf  description  given  above  is  based  upon  the  specimens  from  SHurus 
^garit,  but  tboM  from  the  other  hosts  agree  with  these  in  all  respects. 

This  species  is  a  rather  extreme  tnember  of  the  genus,  the  very  short  head,  the 
Pf^^ence  of  five  pairs  of  pleural  plates  and  the  character  of  the  genitalia  of  the  male 
sistioguijhing  it  sharply  from  the  nearest  related  form  which  is  possibly  to  be 
™»»»(1  in  B.  kelloggi  Ferris. 

*  The  terminology  of  the  parts  of  the  male  genitalia  used  herein  is  that  used 
^  Commings  {Proc.  Zool.  Soc.  London,  p.  257,  1916),  except  that  the  term 
'^■cnla  penis"  is  used  in  lieu  of  "preputial  sac,"  the  former  term  t>eing  that 
""Ployed  by  NattaU  (Parasitology.  9:  301,  1916).  The  latter  author  has  made 
*  **i7  careful  study  of  the  genitalia  of  Ptdiculus  kumanits  Linnaus  and  has  pro- 
'^**d  a  set  of  descriptive  terms  for  the  parts  of  the  male  genitalia  of  this  species. 
"^ fortunately  the  study  was  confined  to  this  species  alone  and  aids  but  little  in 
''9*'>o1ogizii^  the  structures  found  in  other  species.  In  the  absence  of  any  careful 
'^''ipuative  studies  of  numerous  forms  it  becomes  a  difficult  matter  to  interpret 
*■"'  homologize  these  structures.  It  should  therefore  be  understood  that  in  this 
P*Ver  the  application  of  the  various  terms  is  purely  tentative  and  is  extremely 
»*i«  to  error. 
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2.  Enderleinellus  malasrBianus  n.  sp. 
Fics.  3.  4. 

Host  of  the  Type.  Sciurus  lucas,  St.  Lukes  Id.,  iMer^i  Archip« 
ago,  Malaysia.    Holotype,  a  male. 

Specimens  Examined.  From  the  type  host;  from  S.  bentmcam 
Bentinck  Id.,  Mergui  Archipelago ;  5".  borneoensis,  Pulo  Kanchut,  Borae 


F"lg.  3.—BnderUinfUus  malaysiam 
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S.  iamsoM,  Ttdi^,  Lower  Siam;  S.  donulensis,  Donul  Id,  Mergui 
Aidiipelago ;  S.  lancootnsis,  Pulo  Teratau. 

IIalb  (Fig.  3).  Ltngth  0.6  mm.  H$ad  somewhat  longer  than  wide, 
dx  anterior  margin  broadly  rounded,  the  lateral  margins  nearly  parallel ; 
iDlBuue  well  back  from  the  anterior  margin ;  rostrum  on  the  ventral  side, 
sH^y  anterior  to  the  bases  of  the  antennz.  Thorax  about  as  long  as  the 
bead;  sternal  plate  (Fig.  4£)  cordate,  the  lateral  portions  more  heavily 
dutiiuied  than  the  remainder. 

Abdomen  elongate-oval,  the  apex  rounded.  Pleurites  (Fig.  4C) 
present  on  the  second  to  fifth  segments.  Spiracles  present  on  the  last 
tiiree  pairs  of  pleurites,  apparently  lacking  on  the  remaining  segments, 


"i  ^—EnitrUintllut  maloytiamiu  a.  ip.:  A,  geniulia  of  male;  B,  ilcnul  plate; 
C,  pleural  platei. 

"tfaordinarily  large  and  conspicuous.  Fourth  to  seventh  tergites  each 
^  a  very  narrow  sclerite  occupying  the  median  fourth  of  the  seg- 
"1^;  ninth  with  a  narrow  sclerite  extending  across  its  entire  width. 
Spines  of  the  dorsum,  moderately  stout,  arranged  as  follows :  First  to 
'onrth  s^ments  each  with  a  median  group  of  four,  fifth  segment  with 
^"t&n  group  of  six,  sixth  and  seventh  with  unbroken  transverse  row  of 
ten  to  fourteen,  third  to  fifth  with  one  or  two  submarginal  spines,  seventh 
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and  ei^th  each  with  a  pair  of  long  sets  at  each  lateral  mai^n.  On  the 
ventral  side  the  arrangement  is  very  nearly  the  same  except  that  the  sixth 
and  seventh  segments  bear  each  a  median  group  of  two  or  four  spines 
and  a  single  submarginal  spine  instead  of  an  unbroken  transverse  row. 
Genital  plate  occupying  the  greater  part  of  the  seventh  stemite,  quadrate 
in  form,  its  posterior  angles  produced  to  the  lateral  margin  of  the  ninth 


Genitalia  (Fig.  4A).  Basal  plate  (bp)  composed  of  a  single  piece, 
which  is  cleft  for  more  than  half  its  length,  the  two  arms  having  their 
tips  widely  separated.  To  the  tips  of  the  arms  articulate  the  parameres 
(par),  and  between  the  parameres  is  the  rather  stout  pseudo-penis  (pp). 
Anterior  to  the  pseudo-penis  is  an  irregularly  U-shaped  i»ece  («),  each 
arm  of  which  articulates  with  a  small  sub-apical  process  on  the  corre- 
sponding arm  of  the  basal  plate.  This  piece  is  possibly  the  fused  endo- 
meres.  Between  the  arms  of  the  basal  plate  there  is  also  a  small,  weakly 
chitinized  structure  which  is  probably  the  penis  (p). 

Female  (Fig.  3).  Length  0.7  mm,  EWffering  from  the  male  chiefly 
in  the  larger  number  of  spines  on  the  abdomen  and  in  the  absence  of  the 
small  tergal  and  sternal  sclerites.  First  to  third  tergttes  each  with  foui 
small  spines,  fourth  to  sixth  each  with  a  continuous  transverse  row  oj 
fourteen  to  eighteen  larger  spines,  seventh  with  ten,  eighth  with  four 
On  the  ventral  side  the  arrangement  is  much  the  same  except  that  th( 
eighth  stemite,  which  is  for  the  most  part  occupied  by  the  genital  plate, 
bears  but  two  spines.  Extremity  of  the  abdomen  without  lobe  like  proc- 
esses but  with  two  or  three  large,  flattened  spines  at  the  angles. 

Notes.— While  this  spedes  appears  to  be  a  member  of  the  nUrschi  group,  it 
approaches  in  the  character  of  the  genitalia  of  the  male  most  nearly  E.  metietentu 
n.  sp.  It  is  readily  recognizable  in  either  sex  by  the  extraordinarily  large  ipiracles 
and  the  presence  of  four  pairs  of  pleural  plates.  The  genitalia  of  the  male  are 
likewise  quite  distinctive. 

3.  Enderleinellua  menetensis  n.  sp. 
Figs.  5,  6. 

Host  of  the  Type.  Menetes  berdmorei  rufescens,  Koh  Kut  Id., 
Southeast  Siam.    Holotype,  a  male. 

Specimens  Examined.     From  the  above  host  and  locality  only. 

Male  (Fig.  5).  Length  0.5  mm.  Head  slightly  longer  than  wide, 
the  anterior  margin  broadly  rounded,  the  lateral  margins  almost  parallel. 
Antennx  set  well  back  from  the  apex  of  the  head.  Rostrum  on  the  ventral 
side  slightly  back  from  the  anterior  margin  of  the  head.  Thorax  about  as 
long  as  the  head,  the  sternal  plate  (Fig.  6B)  quadrate.    Posterior  femora 
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cad)  vith  a  pair  of  tooth-like  processes  on  the  anterior  mat^in  and  the 
posterior  tarsi  with  a  similar  process  at  the  outer  anterior  angle. 

Abdonun  broadly  oval,  the  tip  slightly  pointed.    Plcurttes  (Fig.  6C) 
present  on  the  second  to  fourth  segments,  each  with  a  pair  of  small  spines 


Fig.  5. — Enderleinellus  mentltntU  n.  sp. 

oa  the  posterior  margin.  Spiracles  present  on  the  last  two  pairs  of  pleural 
plates  and  on  the  fifth  and  sixth  (and  perhaps  the  seventh)  segments, 
^so;  extremely  small.  Fourth  to  ninth  tergites  each  with  a  very  narrow 
Klerite  occupying  the  median  fourth  of  the  segment.    Spines  all  small 
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and  slender,  few.  The  first,  second,  seventh,  and  eighth  tergites  each 
bear  a  median  group  of  two,  the  remainder  each  bear  a  median  group  of 
four.  Fourth  and  fifth  segments  each  with  a  single  submarginal  spine. 
Seventh  and  eighth  each  with  a  pair  of  long  setse  at  each  lateral  margin. 
On  the  ventral  side  the  arrangement  of  the  spines  is  practically  the  same 
as  on  the  dorsum,  but  all  are  conspicuously  stouter.  Stemites  without 
chitinization  except  for  the  very  small  genital  plate  which  consists  merely 
of  a  small,  transverse  sclerite  on  the  eighth  segment. 

Genitalia  (Fig,  6A).    Basal  plate  (bp)  consisting  of  a  single  piece 
which  is  divided  for  more  than  half  its  length  into  two  slender  arms. 


Fig.  6. — EndtrleintHut  menettntis  n.  sp. :  A,  genitalia  of  male;  B,  sternal  plate; 
C,  pleural  plate*. 

The  parameres  {pai")  are  rather  slender  and  nearly  straight,  their  tips 
converging.  Between  the  parameres  lies  the  stout  pseudo-penis  (PP). 
Anterior  to  the  pseudo-penis  are  two  small  pieces  which  are  perhaps  the 
endomeres  {e).  Between  the  arms  of  the  basal  plate  is  a  small,  chitinized 
structure  {p)  which  is  perhaps  the  penis. 

Female  (Fig.  5).  Length  0.6  mm.  In  all  essential  respects  closely 
resembling  the  male,  but  with  the  posterior  end  of  the  abdomen  truncate, 
and  with  the  tergites  and  sternites  not  chitinized,  except  for  the  genital 
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plate  and  a  narrow  sclerite  which  extends  across  the  tergum  of  the  ninth 
s^ment.  Apex  of  the  abdomen  with  the  angles  slightly  produced  and 
bearing  two  or  three  flattened  spines. 

Nons. — Id  the  character  of  the  genitalia  this  species  is  quite  close  to  the 
pnctding,  trat  the  pretence  of  but  three  pairs  of  pleural  plates,  the  very  small 
Vinclts  and  the  paucity  of  spines  wilt  suffice  to  separate  the  two  in  both  sexes. 
Ii  is  also  probably  quite  close  to  the  next  species,  £.  lariiei  a.  sp.,  from  which  it 
differs  by  the  few  spines  in  both  sexes  and  in  the  genitalia  of  the  male. 

4.  EnderleineUin  lariaci  n.  sp. 

Figs.  7,  & 

Host  of  the  Tvpe.  Loriscus  dwertus,  Lanchut,  southwest  Borneo. 
H(A)type,  a  male. 

Specimens  Examined.     From  the  above  host  and  locality  only. 

Male  (Fig,  7).  Length  0.5  mm.  Head  slightly  longer  than  wide, 
the  anterior  margin  broadly  rounded,  the  lateral  margins  nearly  parallel. 
Anieniue  set  well  toward  the  apex  of  the  head.  Rostrum  on  the  ventral 
»de,  slightly  back  from  the  margin. 

Thorax  somewhat  shorter  than  the  head,  the  sternal  plate  consisting 
of  two  detached,  oval  pieces.  Posterior  femora  with  three  tooth-like 
pocesses  on  the  anterior  margin  and  the  posterior  tarsi  with  a  similar 
precess  at  the  outer  anterior  angle. 

Abdomen  broadly  oval,  sharply  rounded  at  the  tip.  Pleural  plates 
present  on  the  second  to  fourth  segments.  Spiracles  present  on  second 
to  fifth  segments,  -quite  small.  Tergites  entirely  unchitinized.  Spines 
numerous,  for  the  most  part  quite  large  and  stout,  arranged  in  median  and 
lob-marginal  series.  In  the  median  series  there  are  two  slender  spines  on 
the  second  and  third  segments,  four  on  the  fourth,  six  stout  spines  on 
ihefifth,  sixth  and  seventh  and  two  on  the  eighth.  The  spines  of  the  sub- 
loarg^nal  series  are  stouter  than  the  others ;  there  is  a  single  spine  on  the 
third  and  seventh  segments  and  four  on  the  fifth  to  seventh.  Seventh 
^<1  ei^th  segments  each  with  a  pair  of  long  sctx  at  each  lateral  margin. 
On  the  ventral  side  the  spines  are  somewhat  stouter.  The  arrangement  is 
pnictically  the  same  as  on  the  dorsum  except  that  there  is  no  division  into 
nKdian  and  sub-marginal  series.  Stemites  unchitinized  except  for  the 
genital  plate  which  consists  of  a  small  transverse  sclerite  occupying  the 
median  half  of  the  seventh  segment. 

Genitalia  (Fig,  8A).  Basal  plate  (bp)  quite  stout,  divided  for  about 
one  third  of  its  length  into  two  sharply  diverging  arms.  Paramcres  (par) 
flat  and  sharply  pointed,  their  apices  curving  toward  each  other.  Between 
'he  extreme  tips  of  the  parameres  lies  the  very  small  pseudo-penis  (pp). 
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Also  between  the  parameres  are  two  elongated  pieces  {e),  which  are  per —  ' 
haps  the  endomeres.  The  penis  (p)  is  quite  small  and  usually  lies  welElJ 
forward  on  the  basal  plate. 


Fig.  7. — EnderlgineUiU  larisci  n.   sp. 


Female  (Fig.  7).  Length  0.55  mni.  In  general  very  closely  re- 
sembling the  male,  but  with  the  abdomen  slightly  truncate  at  the  tip,  with 
the  spines  slightly  more  numerous.  Ninth  segment  with  a  narrow,  trans- 
verse sclerite  extending  across.  Genital  plate  occupying  the  greater  part 
of  the  eighth  and  ninth  stemites.    Apex  of  the  abdomen  with  the  lateral 
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aisles    produced  into  small  lobes,  each  of  which  bears  two  or  three  flat- 
tened,   spine-like  processes. 


I'lR.  8- 


■Enderteinelluj  larisei  n.  sp. :  A,  genitalia 
C,  pleural  plate*. 


Notes. — This  species  probably  i 


t  closely  related  to  the  two  preceding, 


'^-  *H«n(tffuif  and  E.  maSaytianiu,  but  is  readily  separable  by  the  numerout  (tout 
s^utca,  and  the  character  of  the  genitalia. 


5.  Enderleioellus  longiceps  Kellogg  and  Ferris. 
Figs.  9,  10. 

1915.    EnderltMtUus  loKgicepi  Kellogg  and  Ferris,  Anoplura  and  Mall.  N.  Amer. 

Mam..  44-6;  pi.  2.  f.  5;  pi.  4,  f.  12;  pi.  6,  f.  2.    Stanford  University  Publ. 
I91&    Bmderttinellus  longiceps  Kellogg  and  Ferris,  Ferris,  Proc.  Cal.  Acad.  Sd. 

<4),  6:  148. 
1916.    Enderleinellus  longictpi  Kellogg  and  Ferris,  Ferris,  Psyche,  23:  105. 

Host  of  the  Type.  "Gray  squirrel,"  Lincoln,  Neb.  Both  Sciurus 
niger  ruHventer  and  S.  carolinensis  ssp.  occur  in  this  locality  and  both 
harbor  this  species.    The  typical  host  may  be  taken  as  the  former. 

Material  Examined.  The  types  and  in  addition  the  following:  from 
Sciurus  niger  rufiventer,  Waterloo,  Ind.,  and  Valentine,  Neb.;  S.  caro- 
Itnensis,  Bayou  St.  Louis,  Mississippi;  S.  koibabetisis,  Kaibab  National 
Forest,  Arizona;  5",   aberti  ferreus,   Estes  Park,  Colorado;  S.  apache. 
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Colonia  Garcia,  Chihuahua,  Mexico;  S.  oculatus.  State  of  Vera  Cniz, 
Mexico ;  6*.  nayaritensis.  Sierra  Madre,  Zacatecas,  Mexico. 

Male  (Fig.  9).     Length  0.65  mm.    Head  considerably  longer  than 
wide,  the  anterior  margin  broadly  rounded,  the  lateral  margins  almost 


Fig.  9—EnderUinellut   htigiceps   K.  and   F. 

straight  and  practically  parallel.  Rostrum  on  the  ventral  side  of  the  head, 
well  back  from  the  anterior  mai^n.  Antennx  set  well  toward  the  apex 
of  the  head. 

Thorax  about  as  long  as  the  head,  the  sternal  plate  (Fig.  lOB) 
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spatulate  in  fonn,  having  a  handle-like  portion  which  extends  forward  be- 
tween the  anterior  coxae,  the  lateral  portions  of  the  plate  more  heavily 
chitinized  than  the  remainder.  Posterior  femora  with  a  pair  of  tooth- 
like processes  on  the  anterior  margin  and  a  similar  process  at  the  outer 
anterior  angle  of  the  posterior  tibiae. 

Abdomen  elongate-oval,  the  apex  rounded.  Pleurites  (Fig.  10) 
present  on  the  second  to  fifth  segments,  all  with  the  posterior  angles  some- 
what produced  and  with  a  pair  of  small  spines  on  the  posterior  margin. 
Spiracles  present  only  in  connection  with  the  last  three  pairs  of  pleural 


FiK.  10. — EnderlrineUus  longiceps   K.  and  P.;  A,  genitalia  of  male;  B,  sternal 
pbtci  C,  pleural  plates. 

plates,  quite  large  and  conspicuous.  Tergttes  unchitinized  except  for  a 
very  narrow  sclerite  occupying  the  median  third  of  each  of  the  third 
to  seventh  segments.  Spines  quite  numerous,  varying  from  quite  slender 
to  moderately  stout,  arranged  in  median  and  submargtnal  series  as  follows : 
First,  second,  and  third  tergites  with  median  group  of  four,  fourth  to 
seventh  with  median  group  of  six.  Second  and  seventh  with  a  single 
submai^inal  spine,  third  and  fourth  with  two,  fifth  and  sixth  with  three. 
Seventh  and  eighth  segments  each  with  a  pair  of  long,  slender  setae  at 
each  lateral  margin.  On  the  ventral  side  the  arrangement  of  the  spines  is 
practically  as  on  the  dorsum,  but  the  spines  are  somewhat  stouter.  Ster- 
nites  unchitinized  except  for  the  genital  plate,  which  consists  of  a  narrow 
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scterite  occupying  the  median  two-thirds  of  the  seventh  stemite  and 
curved  back  to  meet  the  lateral  margin  of  the  ninth  segment. 

Genitalia  (Fig.  lOA)  extremely  conspicuous,  lai^,  heavily  chiti- 
nized  and  of  a  complex  type.  The  basal  plate  (bp)  consists  of  a  pair  of 
nearly  parallel,  widely  separated  rods,  the  anterior  ends  of  which  are  con- 
nected by  a  less  heavily  chitinized  cross  piece.  The  tips  of  these  rods  are 
somewhat  attenuated  and  to  them  attach  the  very  small,  flattened  para- 
meres  (par)  which  point  almost  toward  each  other.  Between  the  para- 
meres  is  the  pseudo-penis  (PP),  the  arms  of  which  are  at  an  obtuse  angle 
to  each  other.  Between  the  arms  of  the  basal  plate  lies  a  large  and 
extraordinarily  complex  structure  which  is  composed  of  the  penis  (p)  and 
probably  several  other  parts  so  fused  as  to  have  lost  their  identity.  On 
the  dorsal  side  of  the  basal  plate  and  lying  partially  posterior  to  the  penis 
is  a  U-shaped  piece  (e)  which  is  possibly  composed  of  the  fused  endo- 
meres. 

Female  (Fig,  9).  Length  0.7  mm.  In  general  closely  resembhng 
the  male,  but  with  none  of  the  tergites  chitinized  except  for  a  narrow 
sclerite  extending  across  the  ninth  segment.  Tip  of  the  abdomen  round- 
ed or  somewhat  truncate,  with  the  angles  produced  into  small  lobes,  each 
of  which  bears  a  large,  stout  spine.  Genital  plate  occupying  the  greater 
part  of  the  eighth  stemite. 

Noras. — This  species  may  be  taken  as  the  type  of  a  group  of  apedes  from 
American  species  of  Sciants,  this  gronp  including  £.  keiloggi  Ferris  an4  two  other 
species  that  I  am  here  describing  as  new.  The  group  is  distinguished  by  the  peculiar 
character  of  the  genitalia  of  the  males,  which,  in  their  general  characteristics,  are 
similar  in  alt  the  included  species  but  differ  in  certain  details.  The  females  of 
this  group  are  scarcely  separable. 

6.  Enderleinellus  keiloggi  Ferris. 
Fig.  U. 

1916.    EHderltintUus  keiloggi  Ferris,  Cat.  and  Host  List  Anopl.,  Proc.  Coi  Acad. 

Set.  (4),  «:  148.     (Without  description.) 
1916.    Enderleintllut  keiloggi  Ferris,  Ferris,  Psyche,  23:  105. 

Host  of  the  Type.  Sciurus  griseus  nigripes,  Stanford  University, 
California. 

Material  Examined.  The  types  and  material  from  the  following 
hosts :  Sciurus  griseus  griseus.  Pleasant  Valley,  Mariposa  Co.,  Cal. ;  S. 
goldmani,  Huehuetan,  Chiapas,  Mexico;  S.  boothia,  San  Pedro  Sula, 
Honduras;  J*,  melania,  Boqueron,  Colombia.  Specimens  from  Micro- 
sciurut  mimilui,  Colombia,  are  tentatively  referred  to  this  species. 

Male.  Differing  from  the  male  of  E.  longiceps  only  in  the  character 
of  the  genitalia. 

Genitalia  (Fig.  II A)  in  general  resembhng  the  genitalia  of  E.  longi- 
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ctps  but  with  the  rods  of  the  basal  plate  more  slender  and  much  closer 
tt^ethcr,  the  parameres  (par)  larger  and  not  pointing  toward  each  other, 
the  pseudo-penis  relatively  larger  and  with  its  arms  meeting  at  a  much 
more  acute  angle,  the  U-shapcd  endomeral  piece  (e)  longer,  the  struc- 


ViS-  W—EndrrUinelliu  kelloggi  Ferris:   A,  genitalia  of  male,  from  paralype  spe- 
cimen; B,  genitalia  of  male,  from  specimen  from  Scwnu  boothiae. 

lUTfts  surrounding  and  including  the  penis  (p)  very  much  smaller,  and 
anterior  to  the  penis  a  weakly  chitinized  structure  (sp)  which  is  perhaps 
the  statumen  penis  of  Nuttall. 

Female.     Not  recognizably  different  from  the  female  of  E.  longi- 
ctps. 

Nons. — The  specimens  from  Sciunu  boothite  differ  from  typical  E.  kelloggi 
fOdicwhat  in  the  character  of  the  genitalia  (Fig.  WB).  The  arms  of  the  basal 
plate  (bp}  diverge  somewhat  instead  of  being  nearly  parallel,  the  penis  and  its 
rarTOUoding  structures  are  more  weakly  developed  and  the  U-shaped  endomeral 
piece  (e)  is  smaller  and  very  weakly  chitinized.  However,  the  specimens  from 
S.  goUmani  stand  directly  between  these  two  forma,  as  do  those  from  S.  melaaia. 
It  is  possible  that  further  collecting  may  indicate  the  desirability  of  a  separation. 
The  specimens  from  Mieroicivntt  mimiiiu  are  referred  to  E.  kelloggi  only 
provisionally.  The  genitalia  are  of  the  type  seen  in  the  specimens  from  Sciunu 
bootkitt,  the  pleura!  plates  seem  to  be  somewhat  larger,  the  genital  plate  of  the 
male  is  larger  and  the  tergal  sclerites  in  the  male  are  likewise  noticeably  larger. 
The  material  at  hand,  however,  is  not  satisfactory  and  the  specimens  may  be 
referred  to  kelloggi  for  the  present. 
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7.  Enderleinellus  extremiu  n.  sp. 

Fic.  12. 

Host  of  the  Type.    Sciurns  socialis,  Nenton,  Guatemala. 

Specimens   Examined.     From  the  type  host  and  the   following 

Sciurus  aureogasier,  Papantla,  Vera  Cruz,  Mexico ;  S.  aureogaster  kypo- 

pyrrhus,  Quichicon,  Oaxaca,  Mexico ;  S.  deffei,  Teapa,  Tabasco,  Mexico 

S.  griseoflavus  chiafiensis,  San  Cristobal,  Chiapas,  Mexico ;  S.  negligetiss 

Alta  Mira,  Tamaulipas,  Mexico ;  5,  nelsoni,  Huitzilac,  Morelos,  Mexico 


Fig.  12. — Enderleinellus  exiremus  n.  sp. :  A,  genitalia  of  male,  holotype ;  B,  end  <0^ 
arm  of  basal  plate  from  specimen  from  Sciurui  nelsoni;  C,  same,  specimei*- 
from  S.  aruonensis;  D,  same,  specimen  from  S.  Irvei;  E,  same,  specimeo*' 


S.  poliopus,  Cerro  San  Felipe,  Oaxaca,  Mexico.  In  addition  to  the  above: 
I  refer  tentatively  to  this  species  specimens  from  the  following :  Sciurus' 
asluans  hoffmani,  Santa  Clara,  Costa  Rica ;  S.  collia,  Santiago,  Tepic, 
Mexico ;  5".  nesaus,  Margarita  Id.,  Venezuela ;  S.  arigonensis  kuachuca^ 
Huachuca  Mts.,  Arizona. 

Male,  Differing  from  E.  longiceps  in  the  character  of  the  geni- 
talia, the  posterior  ends  of  the  arms  of  the  basal  plate  being  much  ex- 
panded and  deeply  bi-lobed. 


ibvCoogIc 


UONOGRAPH   OF  THE  SUCKING  LICE  25 

Genitalia  (Fig.  \2A).  In  general  as  in  E.  longiceps  but  with  the 
ends  of  the  arms  of  the  basal  plate  much  expanded  and  deeply  bi-lobed, 
the  mesal  lobe  broader  and  more  rounded  than  the  outer.  To  the  mesal 
face  of  the  outer  lobes  articulate  the  small  parameres  (Par),  which  are 
curved  toward  each  other.  Between  the  parameres  is  the  small  pseudo- 
penis  (pp)  with  its  arms  set  at  an  obtuse  angle  to  each  other.  The  penis 
<^)  with  its  complex  of  surrounding  structures  is  essentially  as  in  E. 
iongiceps,  but  the  U-shaped  endomeral  piece  (e)  is  perhaps  somewhat 
shorter  and  broader. 

Female.     Not  distinguishable  from  the  female  of  E.  Iongiceps. 

Notes.— The  type  and  the  specimens  which  I  refer  definitely  to  this  species 
agree  quite  closely  in  all  respects  and  it  seems  that  these  may  justly  be  separated 
from  £.  longicept.  The  forms  from  Sciurus  tethians,  S.  arixoneniii,  S.  cottia, 
S.  nttittu  and  S.  truei,  however,  present  a  difficult  problem,  formbg,  as  they  do, 
a  series  between  these  two  species.  In  the  specimens  from  S.  neUoni  the  lobes  of 
the  arms  of  the  basal  plate  (Fig.  12B)  are  slightly  smaller  than  in  typical  E.  ex- 
trtmuj,  but  scarcely  enough  so  as  to  arouse  any  doubt  that  these  specimens  shonld 
be  referred  to  txtremiu.  In  the  specimens  from  S.  cetluans,  S.  coUur,  and  S.  truei 
these  lobes  are  somewhat  smaller  (Fig.  12D).  In  those  from  5.  arisoneruis  (FiK- 
12C)  the  inner  lobe  is  shorter  and  blunter,  while  in  those  from  S.  neiaiu  (Fig.  12£) 
it  is  little  more  than  a  spur,  approaching  the  condition,  found  in  E.  Iongiceps. 

For  the  present  I  refer  these  forms  in  which  the  inner  lobe  is  at  all  devel- 
<iptd  to  E.  eitrtmus.  It  must  be  confessed  that  this  procedure  is  unsatisfying — 
bm  it  is  probably  leas  so  than  to  name  a  species  or  a  "variety"  for  each  of  these 
Sndadons.  It  would  indeed  be  most  interesting  to  examine  specimens  from  all 
tit  American  squirrels.  Were  this  possible  these  forms  might  be  disposed  of  in 
^ODie  belter    fashion. 


8.  Enderleinellus  venezuels  n.  sp. 

Fia  13. 

Host  of  the  Type.  Sciurus  griseogena,  Macuto,  Venezuela.  Hoto- 
*ypc,  a  male. 

Specimens  Examined.  From  the  type  host  and  the  following:  Sci- 
'«»-«j  meridensis,  Montes  del  Escorial,  Merida,  Venezuela ;  5".  versicolor 
^Ulia,  Rio  Aurare,  Venezuela. 

Male.  Of  the  general  type  of  E.  Iongiceps,  differing  essentially 
Only  in  the  character  of  the  genitalia,  these  most  nearly  resembling  the 
genitalia  of  E.  extremus. 

Genitalia  (Fig.  13^).  Basal  plate  (bp)  with  the  ends  of  the  arms 
Expanded  and  deeply  bi-lobed,  the  lobes  nearly  equal.  To  the  mesal  face 
of  the  outer  lobe  articulate  the  short,  flat  parameres,  which  are  curved 
toward  each  other.  Between  the  parameres  is  the  pseudo-penis  (pp) 
the  tip  of  which  is  quite  short  and  the  arms  set  at  an  obtuse  angle  to  each 
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other.  The  U-shaped  endomeral  piece  (e)  is  broad  and  short.  The 
penis  ip)  and  its  surrounding  structures  are  of  a  characteristic  shape,  the 
whole  structure  being  triangular  or  of  a  trefoil  shape  with  the  apex  di- 
rected forward,  in  contrast  to  the  more  or  less  quadrate  form  seen  in 
other  species. 


Fig.  i3. — EnderltineUus  venesuelae  n.  sp  :  ^,  genitalia  of  male;  B,  ventral  aspect 
of  portion  of  tip  of  abdomen  of  female. 

Female.  In  all  respects  like  the  female  of  £.  longtceps,  except  for 
the  unusual  size  of  a  structure  (Fig.  13A,  s),  in  all  probability  the  sperma- 
theca,  which  lies  within  the  body  on  the  median  line  above  the  genital 
plate.    In  related  species  this  structure,  while  present,  is  very  small. 

Notes.— This  species  is  obviously  nearest  E.  extrtmtu,  but  the  differences 
between  the  two,  while  small,  appear  to  be  constant  and  are  quite  definite. 


9.  Enderleinellus  plaQrBpicatiu  n.  sp. 

Figs.  14,  IS. 

Host  of  the  Type.  FunambtUus  trislriatus,  Colombo,  Ceylon. 
Holotype,  a  female. 

Specimens  Examined.    From  the  above  host  and  locality  only. 

Female  (Fig.  14).  Length  0,5  mm.  Head  short,  only  slightly 
broader  than  long.    Anterior  margin  rounded,  lateral  margins  nearly  par- 
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,  Antennae  set  well  toward  the  anterior  margin.  Rostrum  on  the 
ral  side  at  a  slight  distance  from  the  apex  of  the  head.  Ventral  side 
he  head  with  numerous,  small,  chitinized  areas.  Thorax  about  as 
as  and  only  slightly  wider  than  the  head.  Sternal  plate  (Fig-  ISA) 
II,  quadrate,  the  anterior  angles  slightly  produced,  the  anterior  margin 
rginate.  Posterior  femora  with  three  tooth-like  processes  on  the  an- 
ir  margin  and  the  posterior  tarsi  with  a  similar  process  at  the  outer 
rior  angle. 


Fig.  l4.-~EndtrleinetiuJ  filalysficatus  n.  sp. 
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Abdomen  elongate-oval,  rather  slender,  the  apex  rounded  or  slig^tl 
truncate.  Pleural  plates  (Fig.  15B)  present  on  the  second  to  fourth  se^ 
ments  only,  the  first  and  third  plates  quite  small,  the  second  much  large 
and  bearing  a  pair  of  quite  long  spines  on  the  posterior  mar^n,  SpiracU 
apparently  present  only  in  connection  with  the  last  two  pairs  of  pleur 
plates,  moderately  large  and  conspicuous.  Tergites  unchitinized  excc] 
for  a  very  small  sderitc  occupying  the  median  fourth  of  each  of  the  fir 
three  segments  and  a  broad  sclerite  which  extends  entirely  across  tl 
ninth  segment.  First  segment  with  a  median  pair  of  small,  slender  spine 
second  and  third  with  a  median  pair  of  extremely  minute  spines,  and  ou 
side  of  these  a  pair  of  slender  spines.    Fourth  to  seventh  segments  ea< 


Fig.  IS. — EnderititteUiu  plalyspieaiut  m  sp.:  A,  itemal  plate;  B,  pleural  plates. 

with  a  continuous  transverse  row  of  twleve  to  fourteen  large,  flattens 
spines  which  are  broadest  near  the  base  and  taper  regularly  to  the  blui 
apex.  Eighth  segment  with  a  median  pair  of  such  spines  and  a  pair  c 
very  long,  slender  setEe  at  each  lateral  margin.  On  the  ventral  side  tt 
first  segment  bears  a  small  transverse  sclerite  with  six  small  spines,  tt 
remainder  being  unchitinized,  except  for  the  genital  plate.  Third  to  sixt 
segments  each  with  an  unbroken  row  of  eight  to  twelve  spines  similar  1 
those  on  the  dorsum.  Seventh  segment  with  a  submar^nal  pair  of  sue 
spines  on  each  side.  Genital  plate  occupying  most  of  the  seventh  stei 
nite,  divided  transversely  into  two  plates.  The  posterior  plate  bears 
long  fringe  on  its  posterior  margin  and  a  single  flattened  spine  at  ead 
posterior  angle.  The  apex  of  the  abdomen  bears  a  flattened  spine  at  ead 
angle  and  anteriof  to  this  spine  are  two  more  of  similar  character. 
Male  (Fig.  14).  In  general  resembling  the  female  but  with  th 
■  apex  of  the  abdomen  sharply  pointed.  Third  to  seventh  tergites  eac 
with  a  narrow  sclerite  occupying  the  median  half  of  the  segment.  Spint 
slightly  fewer  than  in  the  female,  the  rows  tending  to  be  broken  int 
median  and  submarginal  series.     On  the  ventral  side  the  arrangemei 
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of  die  Spines  is  miidi  as  on  the  dorsum,  the  third  to  sixth  sternites  bearing 
a  smatl  transverse  sclerite.    Genital  plate  quite  large,  extending  forward 
to  the  anterior  margin  of  the  sixth  segment. 
GtnittUia  not  available  for  description. 

Ncrres.— The  single  specimen  found  of  the  male  of  this  species  was  onforlunately 
dattoTcd  by  accident  before  a  drawing  of  the  genitalia  could  be  made. 

Tbe  only  species  at  all  closely  resembling  this  u  E.  drentomydit  n.  sp.  The 
cnrimil)'  flattened  spines  are  quite  distinctive. 

10.  Enderleinellui  dremomydb  n.  sp. 

Fk.  16. 

Host  of  the  Type.  Dremomyi  pemyi.  West  Szechuan,  China. 
Holotype,  a  female. 

SpEaMENS  Examined.     From  the  above  host  and  locality  only. 

Feualb  (Fig.  16^).  Length  0.55  mm.  Head  short,  only  slightly 
Itmger  than  broad,  the  anterior  margin  rounded,  the  lateral  margins  nearly 
patallei.  Rostrum  on  the  ventral  side  at  a  slight  distance  from  the  an- 
teior  margin.  Aotennte  set  well  toward  the  apex  of  the  head.  Thorax 
slightly  shorter  than  the  head,  the  sternal  plate  (Fig.  16C)  more  or  less 
oval,  slightly  wider  than  long,  with  the  anterior  margin  slightly  emargi- 
oate;  1^  of  the  usual  type,  the  posterior  femora  with  three  tooth-like 
processes  on  the  anterior  margin. 

Abdomen  elongate-oval,  the  posterior  extremity  more  or  less  trun- 
«lt  Pleural  plates  (Fig.  16B)  present  on  the  second  to  sixth  segments, 
twli  with  a  pair  of  small  spines  on  the  posterior  mai^n,  except  the  first, 
"hich  has  but  a  single  spine.  Spiracles  quite  small,  present  on  the  third 
to  eighth  segments.  Tergites  entirely  unchitinized.  First  to  fifth  seg- 
ntnts  each  with  a  median  group  of  four  small,  slender  spines.  Fifth 
»ith  a  submarginal  pair  of  short,  flatteened,  sharply  pointed  spines.  Fifth 
to  seventh  each  with  an  unbroken  row  of  ten  to  fourteen  large,  stout, 
sharply  pointed  spines.  Eighth  with  a  median  pair  of  such  spines.  Sev- 
Qth  with  a  marginal  pair  of  moderately  long,  slender  setse ;  eighth  with  a 
■"arginal  pair  which  are  considerably  longer  than  those  of  the  seventh. 

On  the  ventral  side  the  third  tergite  alone  bears  a  narrow,  trans- 
'erse  sclerite.  First  stemite  with  a  median  group  of  four  slender  spines. 
Third  and  fourth  with  median  group  of  six  short,  flattened,  sharply 
pointed  spines.  Fifth  and  sixth  with  twelve  such  spines  which  are  some- 
what longer  than  those  of  the  preceding  segments.  Seventh  with  a  single 
^&,  submarginal  spine  on  each  side.  Genital  plate  occupying  the 
pater  part  of  the  seventh  stemite.    Posterior  end  of  the  abdomen  with 
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a  small  lobe-like  process  at  each  angle  which  bears  a  single  stout 
Anterior  to  this  process  is  a  cluster  of  several  smaller  spines. 
Male.     Not  available  for  description. 


FiK.  16. — Enderleinellus  dremomydis  n.  sp.:  A,  female;  B,  pleural  plates;  C, 

plate. 


Notes.— This  species  is   possibly  closest  to  the  preceding,  E.  plalys 
but  the  presence  of  five  pairs  of  pleural  plates  is  alone  sufficient  to  disting 


11.  Enderleinellus  nannosciuri  n.  sp. 
Fic  17. 
Host  of  the  Type.     Nannosciunts  melanoHs,  Batavia,  Java, 
type,  a  female. 
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Specimens  Examined.    From  the  above  host  and  locality  only. 

Female  (Fig.  \7A).  Length  0.5  mm.  Head  somewhat  elongate, 
considerably  narrower  in 'front  of  the  antennae  than  behind,  the  anterior 
margin  pointed  or  narrowly  rounded.  Rostrum  close  to  the  apex  of  the 
head.    Thorax  slightly  shorter  than  the  head.    Sternal  plate  (Fig.  17B) 


'if.  17. — EndtrltituUut  namtotciuri  n.  sp. :  A,  female;  B,  sternal  plate;  C,  pleural 
plates. 

quadrate,  with  the  anterior  and  posterior  margins  slightly  produced  medi- 
ally. L^s  of  the  usual  type,  the  posterior  femora  with  a  single  tooth- 
like  process  on  the  anterior  mar^n. 

Abdomen  elongate-oval,  the  posterior  extremity  truncate.  Pleural 
plates  (Fig.  i7C)  present  on  the  second  to  6fth  segments,  all  relatively 
quite  large  and  with  a  pair  of  short  spines  on  the  posterior  margin. 
Spiracles  quite  small,  apparently  present  only  in  connection  with  the  last 
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three  pairs  of  pleural  plates.  Tergites  unchitinized  except  for  a  rathe 
large,  oval  sclerite  which  occupies  the  median  third  of  the  third  an 
fourth  segments.  Spines  arranged  as  follows.  First,  second,  and  thir 
segments  each  with  a  median  group  of  two  slender  spines.  Fourth  wit 
median  group  of  six  spines.  Fifth,  sixth,  and  seventh  each  with 
transverse  row  of  eight  to  twelve  quite  large,  stout,  and  sharply  points 
spines,  the  submarginal  spine  on  the  fifth  and  sixth  segments  somewhi 
separated  from  the  others.  Second,  third,  and  fourth  segments  each  wit 
a  single  slender,  submarginal  sptne.  Eighth  segment  with  a  media 
pair  of  spines.  Seventh  with  a  pair  of  slender,  moderately  long  setae  ; 
each  lateral  margin ;  eighth  with  similar  but  much  longer  setae. 

On  the  ventral  side  the  arrangement  of  the  spines  is  practically  as  c 
the  dorsum.  None  of  the  sternites  is  chitinized,  except  for  the  getdt 
plate  which  occupies  most  of  the  seventh  segment.  Apex  of  the  abdom* 
with  the  angles  not  produced  into  a  lobe-like  process  but  bearing  a  dusfc 
of  quite  stout  spines. 

Male.     Not  available  for  description. 

Notes.— In  the  absence  of  the  male  it  is  difficult  to  indicate  the  affinities  of  C 
ipecies.    It  is  possibly  closest  to  the  preceding.  £-  dremomydis,  but  this  is  at 
best  only  a  sunnise. 

12.  Enderleinellus  zonatiis  n.  sp. 
Fics.  18, 19. 

Host  of  the  Type.  Paraxerus  jacksoni  capitis,  Kijabe,  British  Ei 
Africa.  Holotype,  a  female.  Allotype  from  Parasciurtts  animosus,  A 
Lolokroi,  British  East  Africa. 

Specimens  Examined.  From  the  following:  Paraxerus  jacksc 
capitis,  Kijabe,  British  East  Africa ;  Paraxerus  palliatus  suaheltcus,  Briti 
East  Africa ;  Paraxerus  palliatus  orttatus,  Ngoye  Hills,  Zululand,  Soi« 
Africa ;  Parasciurus  animosus,  Mt.  Lolokroi,  British  East  Africa. 

Female  (Fig.  18).  Length  0.6  mm.  Head  quite  short,  but  litt 
longer  than  broad,  with  the  anterior  margin  broadly  rounded,  the  later 
margins  nearly  parallel.  Antennje  set  well  toward  the  apex  of  the  hea. 
Rostrum  on  the  ventral  side  of  the  head,  at  a  slight  distance  from  tt 
anterior  margin.  Thorax  about  as  long  as  the  head;  sternal  plate  (Fi; 
19C)  quadrate,  with  the  anterior  angles  somewhat  produced  and  the  ai 
terior  margin  emarginatc;  legs  of  the  usual  type,  the  posterior  femoi 
with  a  pair  of  tooth-like  processes  on  the  anterior  margin,  the  posterif 
tarsus  with  a  similar  process  at  the  outer  anterior  angle. 

Abdomen  elongate-oval,  the  posterior  extremity  truncate.  Pleun 
plates  (Fig.  19B)  present  on  the  second  to  fourth  segments  only,  th 
second  pair  bearing  a  pair  of  moderately  long  spines  on  the  posterie 


ibvCoogIc 


HONOGKAPH   OP  THE  SUCKING  LICE  33 

nurgin.  Spiracles  quite  small,  present  only  on  the  last  two  pleural  plates. 
Second  and  third  tergites  each  with  a  weakly  chitinized  area  occup^nf 
n  half  of  the  segment.    Fourth  with  a  chitinized  area  occnpyii^ 


Fig.  18. — Endtrteinelltu  sonalus  n.  sp. 

nearly  the  entire  width  of  the  segment.  Fifth  to  eighth  each  with  a  weakly 
diitinized  area  extending'  entirely  across  the  segment,  thus  giving  the 
abdomen  a  banded  appearance.  Spines  very  few,  small  and  slender,  con- 
fined to  a  median  group  of  two  to  four  on  each  segment.  Eighth  segment 
with  a  pair  of  lot^,  slender  setae  at  each  lateral  margin. 

Ventral  side  similar  to  the  dorsal  except  that  the  chitinized  areas  do 
not  reach  to  the  lateral  margin  on  any  segment.  Genital  plate  very  large, 
occupying  most  of  the  seventh  and  eighth  segments.  The  pair  of  sderites 
with  their  projecting  processes  on  the  second  stemite  are  unusually  small. 
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End  of  the  abdomen  without  lot>e-like  processes  at  the  ang^les  but  with 
single  large,  stout  spine  and  several  smaller  spines  in  this  re^on. 

Male  (Fig.  18).  Length  0.5  mm.  For  the  most  part  resembling  th* 
female  but  with  the  end  of  the  abdomen  sharply  pointed.  The  transverse 
bands  are  wider,  leaving  only  small,  unchitinized  intersegmental  spaces 
The  spines  are  somewhat  more  numerous,  there  being  a  submai^nal  spine 
at  each  lateral  margin  of  the  fourth  to  seventh  segments.  On  the  ventra! 
side  the  third  to  sixth  stemites  each  bear  a  chitinized  area  which  occupie: 
the  median  half  of  the  segment.  These  stemites  together  occupy  onh 
the  anterior  half  of  the  venter,  the  remainder  being  taken  up  by  the 
traordinarily  large  genital  plate. 


Fig.  19. — Enderltinellut  tonatui 


sp. :  A,  genitalia  of   male; 
,  sternal  plate. 


Genitalia  (Fig.  19A)  unusually  lai^e  and  conspicuous,  the  basal  pla*^  — 
extending  almost  to  the  posterior  margin  of  the  thorax.    Basal  plate  {bp^     ^_^ 
a  slender  rod  which  is  somewhat  expanded  and  slightly  bifid  at  its  post^^ 
rior  extremity.    To  the  end  of  the  basal  plate  articulate  the  very  larg^^ 
flattened,  and  tapering  parameres  (par).     The  amount  of  material  ^-* 
hand  is  not  sufficient  to  permit  of  dissections,  and  it  has  not  been  possibi^^ 
to  work  out  the  remaining  parts. 

Nons.— A  very  singolar  and  isolated  species,  bearii^  no  very  dose  resuO' 
blance  to  anj  others  that  I  have  seen.  The  banded  appearance,  the  pattcity  of 
spines  and  the  extraordinary  genitalia  of  the  male  are  all  quite  distinctive. 
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13.  Enderleioellus  sciurotamiaBis  n.  sp. 
•  Figs.  20,  21. 

Host  of  the  Type.     Sciurotamias  dravidianus,  Shensi,  China.    Holo- 
ype,  a  male. 


Fig.  20 — EnderUineitus  iciurofamiasis 


Specimens  Examined.     From  the  above  host  and  locality  only. 

Male  (Fig.  20).  Length  0,55  mm.  Head  elongate,  about  twice 
**  *ide  as  long.  Anterior  margin  quite  sharply  rounded,  lateral  margins 
"^ar[y  parallel.  Antennae  set  well  back  from  the  apex  of  the  head. 
Nostrum  on  the  ventral  side  at  a  slight  distance  from  the  apex  of  the 
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head.     In  front  of  the  rostrum  is  a  narrow  sclerite  which  borders 
anterior  margin  of  the  head,  and  articulating  to  the  end  of  this  scleri 
there  is  on  each  side  another  narrow  sclerite  which  extends  posterioi 
toward  the  median  line  for  nearly  half  the  length  of  the  head. 


Fig.  21.— EnderleineUui  seiurotamiasis  n.  sp. :  A,  genitalia  of   male;  B,  pleura' 
plates ;   C,  sternal  plate. 

Thorax  considerably  shorter  than  the  head.  Sternal  plate  (Fig.  21C) 
spatulate,  having  a  handle-like  portion  which  extends  forward  between 
the  anterior  coxae.  Legs  of  the  usual  type,  the  posterior  femora  with 
a  pair  of  tooth-like  processes  on  the  anterior  margin,  the  posterior  tarsi 
with  a  similar  process  at  the  outer  anterior  angle. 

Abdomen  broadly  oval.  Pleural  plates  (Rg.  2\B)  present  on  the 
second  to  fifth  segments.  Each  plate  with  a  pair  of  spines  on  the  poste- 
rior margin,  those  of  the  last  pair  larger  and  stouter  than  the  others. 
Spiracles  quite  small,  present  only  in  connection  with  the  last  three  pairs 
of  pleural  plates.  Dorsum  with  a  narrow  sclerite  occup^ng  the  median 
third  or  fourth  of  the  fourth  to  seventh  segments  and  with  a  very  narrow  ' 
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sderite  extending  entirely  across  the  ninth  segment.  Spines  few  and 
small.  Third  and  eighth  segments  with  a  single,  submarginal  spine  on 
each  side.  Second  to  seventh  segments  each  with  a  median  group  of  two 
to  four  spines.  Seventh  and  eighth  segments  each  with  a  pair  of  long, 
slender  seix  at  each  lateral  margin. 

On  the  ventral  side  none  of  the  stemites  arc  chitinized,  and  each  seg- 

.  meat  bears  only  a  median  pair  of  spines.    The  genital  plate  consists  of  a 

narrow,  transverse  sclerite  occupying  the  median  third  of  the  seventh 

stemite,  with  its  ends  produced  back  to  meet  the  lateral  margin  of  the 

ninth  segment. 

Ceniti^ia  (Fig.  2\A).  The  basal  plate  (bp)  consists  of  a  long,  slender 
piece  which  is  expanded  and  quite  deeply  bifid  at  its  posterior  end.  To 
the  arms  attach  the  slender  parameres  (par)  which  are  more  than  half  as 
long  as  the  basal  plate.  Between  the  tips  of  the  parameres,  which  are 
turned  toward  each  other,  lies  the  pseudo-penis  (PP),  the  arms  of  which 
are  set  at  an  acute  angle  to  each  other,  are  flattened,  expanded,  and  trans- 
versely striate.  Also  between  the  parameres  are  two  slender  rods  (() 
which  are  perhaps  the  telomeres.  What  are  possibly  the  endomeres  (e) 
arc  two  slender  pieces  between  which  lie  a  complex  of  structures  which 
appear  in  part  at  least  to  be  the  penis  (p). 

Female  (Fig.  20).  Length  0.6  mm.  In  all  respects  quite  closely 
reserabling  the  male,  but  with  none  of  the  tergites  chitinized.  Tip  of  the 
abdomen  truncate,  the  angles  without  lobe-Iike  processes  but  with  a  clus- 
ter of  spines  of  which  two  or  three  are  flattened  and  expanded. 

Nons. — Ad  isolated  species,  apparently  not  closely  related  to  any  other  that 
I   have  seen. 


14.  EnderleinelluB  euxeri  n.  sp. 
Figs.  22,  23. 

Host  of  the  Tvpe.  Euxerus  microdon,  Wambugu  and  Oni,  British 
*5ast  Africa.    Holotype,  a  male,  from  the  first  named  locality. 

Specimens  Exauined.     Only  as  above  recorded. 

Male  (Fig.  22).  Length  0.9  mm.  Head  elongate,  the  apex  sharply 
Tainted,  the  lateral  margins  behind  the  antennae  nearly  parallel.  Antennae 
Vmusually  slender,  set  about  the  middle  of  the  head.  Rostrum  close  to  the 
%pex.  The  entire  head  is  quite  heavily  chitinized,  especially  on  the  dorsal 
^ide. 

Thorax  slightly  shorter  than  the  head.  Sternal  plate  (Fig.  23B) 
quadrate,  the  angles  rounded.  Legs  unusually  large,  especially  the  pos- 
terior pair. 

Abdomen  almost  subcircular,  the  posterior  extremity  slightly  pointed. 
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Pleural  plates  {Fig.  23C)  present  on  the  second  to  seventh  segment 
The  first  pair  is  very  small ;  second  pair  large  and  bi-Iobed,  a  very  Ion 
slender  seta  arising  from  the  apex  of  one  lobe.  Remaining  plates  on 
lobcd,  being  successively  smaller,  the  seventh  being  very  small.    Spiracl 


Fig.  22. — Enderitinrllus  euxeri  a.  sp. 

small,  present  in  connection  with  the  second  to  seventh  pleural  plate 
The  derm  is  everywhere  slightly  chitinized  and  presents  a  minutely  pa] 
pilate  appearance.  Spines  few,  arranged  as  follows.  Second  and  thii 
segments  each  with  a  single  very  long,  slender  seta  near  each  later 
margin.    Third  to  sixth  each  with  a  median  pair  of  rather  short,  Rtoi 
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Spines.  Eighth  with  two  or  three  very  long,  slender  setae  at  each  lateral 
margin.  On  the  ventral  side  there  are  only  a  median  pair  on  the  fifth 
and  sixth  segments  and  two  median  pairs  on  the  genital  plate.  The  pair 
of  sclerites  usually  present  on  the  second  stemite  is  lacking. 

Genilalia  (Fig.  23A).  Relatively  small.  Basal  plate  (bp)  a  simple 
rod,  which  is  expanded  and  quite  deeply  bifid  at  the  tip.  Parameres  (par) 
short  and  broad.  Beyond  the  ends  of  the  parameres  is  the  short,  wedge- 
shaped  pseudo-penis  iPP),  and  between  the  parameres  are  two  proximally 
fused  pieces  which  are  perhaps  the  endomeres  (e).  Overlying  the  ends 
of  the  parameres  and  the  pseudo-penis  is  a  U-shaped  piece  {/)  of  doubt- 
ful homology,  but  possibly  representing  the  telomeres. 


'K.  23. — Enderltinellus   tuxeri   n.   sp. :    A,   genitalia   of    male;    S,  sternal  plate; 
C,  pleural  plates. 

Female  (Fig.  22).  Length  1  mm.  In  general  closely  resembling 
the  male,  but  having  the  median  spines  of  the  dorsum  long  and  slender. 
£nd  of  the  abdomen  rounded,  bearing  a  pair  of  lobe-like  processes,  each 
of  which  terminates  in  a  short,  flattened,  blunt  spine. 

Notes. — A  most  anomalous  species,  difFering  from  atl  the  other  members  of 
the  genus  in  the  absence  of  the  paired  plates  on  the  second  stemite  as  well  as  in 
Kveral  other  important  characters.  1  am  unable  to  suggest  its  relationships  un- 
less they  be  with  the  following  species,  E.  heliosciuri  n.  sp. 
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IS.  Enderleinelliis  heliosduri  n.  sp. 

FWs,  24,  2S. 

Host  of  the  Type.  Heliosdurus  undulatus  daucinus.  Mazer. 
British  East  Africa.     Holotype,  a  male. 

Specimens  Examined.  From  the  type  host  and  the  following:  Ht 
osciurus  rufobrac hiatus  nyansa,  Lukosa  River,  British  East  Afric 
H.  multicolor  madiga,  Uma,  Uganda,  Africa;  H,  ruwengorii,  Mut 
ku  Valley,  Mt.  Ruwenzori,  British  East  Africa;  Protoxerus  stang. 
bea,  Lukosa  River,  British  East  Africa. 


Fig.  24. — EnderUtHelltis  helioieiuri  n.  sp. 

Male  (Fig.  24).     Length  0.85  mm.     Head  elopgate,  more  th 
twice  as  long  as  wide,  cigar-shaped,  the  apex  sharply  pointed.     Antt 
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nz  relatively  small,  set  slightly  in  advance  of  the  middle  of  the  head. 
Rostrum  at  the  apex  of  the  head.  Thorax  less  than  half  as  lon^  as 
tbe  bead.  Sternal  plate  (Fig.  255)  divided  into  two  small  oval 
sclerites.  Legs  of  the  usual  type,  but  the  posterior  femora  without 
tooth-like  projections  on  the  anterior  margin. 

Abdomen  broadly  oval,  its  posterior  extremity  somewhat  pointed. 
Pleural  plates  (Fig.  25/1)  present  on  the  second  to  fourth  segments, 
short  and  broad,  the  last  two  with  a  single  long,  slender  seta  on  the  pos- 
terior mar^n.  Spiracles  quite  small,  present  on  the  second  to  eighth  seg- 
ments. Dorsum  entirely  without  chitinized  areas.  Spines  very  few,  ar- 
'^ngn]  as  follows:  fourth  (  ?)  and  fifth  (  ?)  segments  each  with  a  single, 
'''ng,  slender  submarginal  s^,  fifth  with  a  single  rather  large  spine 


f*. 


•bo, 


^.—EnderleineUus  keiitiseiuri  n.   sp. :  A,   pleural   plates 
C,  genitalia  of  male. 


rj***!  half  way  between  the  margin  and  the  median  line.     Seventh  with 


^g,  slender  seta  in  the  same  position.     Eighth  with  a  pair  of  very 


6.  slender  setae  at  each  lateral  marpn. 
On  the  ventral  side  each  segment  bears  a  median  pair  of  short 
^**es.     The   fifth  and   seventh   segments   each   bear   a   long,    slender 
^^  near  each  lateral  margin. 
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GeniitUia  (Fig.  25C).  Basal  plate  (bp)  a  rather  short,  bro'-^'i 
piece  which  is  much  expanded  and  shallowly  bifid  at  the  posteriJi^KioT 
end.  Parameres  (par)  about  half  as  long  as  the  basal  plate,  neai — ^■'ly 
straight.  Between  the  tips  of  the  parameres  is  the  small  pseuiW^Bo- 
penis  iPp),  the  arms  of  which  meet  a  small,  subapical  depression  e:  in 
the  parameres.  Between  the  proximal  ends  of  the  parameres  are  tn^  "'o 
small,  curved  pieces  (x)  of  doubtful  homolc^.  Likewise  In  I  mi  i  ^m 
the  parameres  is  an  oval,  ring-shaped  piece  (e),  which  is  perhapz^KPs 
formed  by   the   fusion   of   the   endomeres.      Extending   from   the   arr^Km- 

terior  end   of   the  endomera]  piece  to  the  pseudo-penis   is  a  -"- — \\ 

indistinct  sclerite  of  doubtful  homology. 

Female   (Fig.  24).     Length   1  mm.     In  general  quite  closely  r^^  e- 

sembling  the  male,  but  with  a  transverse  sclerite  extending  across  tl ic 

ninth  segment  with  the  end  of  the  abdomen  truncate  and  with  a  sligl^^  l- 
ly  different  arrangement  of  the  setae  on  the  dorsum.  There  is  a  te:^^- 
dency  for  the  spine  on  the  second  pleural  plate  to  become  a  long,  slend^=r 
seta,  although  it  is  sometimes  quite  short.  End  of  the  abdomen  wt  -Cii 
a  smalt,  lobe-like  process  at  each  angle,  this  bearing  a  single  stout  spine. 

Notes. — In  the  specimens  from  Protoxenu  the  spines  of  the  median  groux^s. 
both  dorsally  and  ventrally  are  larger  than  in  the  type  but  there  is  obviously  so»r»ie 
variation  and  this  difference  is  probably  not  significant. 

This  is  an  isolated  species,  possibly  closest  to  E.  euieri,  but  yet  quite  <!>£- 

16.  EnderleinelluB  suturalis  (Osborn) 
Fics.  26.  27,  28. 
1891.    Hamatopinui  svturalii  Osbom,  U.  S.  Deft.  Agric.,  Div.  Enl.,  But,  7  o.    *-  ■ 

27,  f.  IS. 
1896    MatnalopiHut  luluraHt  Osborn,  Osborn,  U.  S.  Dept.  Agric,  Div.  £«(.,  Bi^-     * 

n.  s.:  185.  f.  109. 
1904.    Potyplax  {?)  suturalis  (Osb.),  Enderlein.  Zoot.  Am.,  28:  143. 
1906.    Potyplax  (T)  suturalis  (Osb.),  Dalla  Torre.  Anoplura.  14,  Gen.  Ins. 
1915.    Endfrltinelius  suturalis  (Osb.),  Kellogg  and  Ferris,  Anoplura  and  Mall.       '^' 

Am.  Mammals,  40-42;  pi.  4,  f,  9.    Stanford  Univ.  Publ. 

1915.  Enderltintllus  suturalis  var.  occidenlatis  Kellogg  and  Ferris,  ibid.,  42;  pi- 

f.  3;  pi.  4,  f.  10;  pi.  5,  f.  17. 

1916.  Endertrinellus  suturalis    (Osb.) ,  Ferris,  Cat   Anoplura,  Proc.  Cal.   Ae"^^' 

Sd.  (4),  6i  149. 
1916.     Enderleinellus  tuluralis  var.  occidentalis  K.  and  P.,  Ferris,  ibid..  150. 
1916.    Enderteineltus  suturalis  (Osb.).  Ferris.  Psycht,  23:  108. 

Host  of  the  Type.  In  the  original  description  this  species  was  *"^ 
corded  from  CUellus  (^  Spermophilus)  franklini  and  C.  IS-lineatus,  , 

Ames,  Iowa.  The  former  may  be  considered  as  the  type  host,  and  it  '* 
upon  specimens  from  this  host  that  the  present  figures  and  descript**^^^^" 
are  based. 
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Specimens  Examined.  From  Citellus  beldingi,  Tuolumne  Meadows, 
California ;  C.  elegans.  Sulphur  Springs,  Colorado ;  C.  eversmanni,  Altai, 
Siberia ;  C.  frankUni,  Walhalla,  North  Dakota ;  C.  mollis,  Virginia  Val- 
ley, Nevada ;  C.  mongolicus,  Kansu,  China ;  C.  osgoodi,  near  Circle,  Alas- 
ka; C  toTtmsendi,  Wallula,  Wash.;  Citellus  tridecimlineatus  pallidus, 
Pendennis,  Kan.,  and  C.  tridecimlineatus  texensis,  Mt.  Scott,  Oklahoma ; 
Callospermophilus  chrysodeirus,  California;  C.  castanurus.  Park  City, 
Utah;  C.  madrensis.  Sierra  Madre,  Chihuahua,  Mexico;  Ammospermo- 
philus  nelsoni,  Bakersfield,  Cal. ;  Cynomys  gunmsoni,  Florissant,  Colo.; 
C.  leucurus,  Routt  County,  Colorado,  and  near  Independent  Rock,  Wyo. 

Female  (Fig.  26).    Length  0.8  mm.    /f^orf  elongate,  at  least  twice  as 


Fig.  26. — EnderUinellus  tuluratis   (Osborti) :   figure   from  specimens  taken   from 
CiUUui  franktini,  Walhalla,  North  Dakota. 
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long  as  wide,  the  apex  rounded  or  slightly  pointed  and  more  or  less  de- 
flexed.  Head  widening  somewhat  behind  the  antennx,  the  margins  nearly 
parallel.  The  post-antennal  suture  is  unusually  well  defined.  On  the 
ventral  side  the  rostrum,  which  is  situated  near  the  apex,  is  almost  sur- 
rounded by  a  ring-like  sclerite.  Antennae  set  slightly  in  advance  of  the 
middle  of  the  head. 


Fig.  27.—Ettdei-teinellui  juluralis  (Osbom) :  A,  pleural  plates;  B,  sternal  plate; 
C,  genitalia  of  male.  Figures  from  specimens  taken  from  Ctteilus  franklini, 
Walhalla,  North  Dakota. 

Thorax  somewhat  shorter  than  the  head.  Sternal  plate  (Fig.  27B) 
more  or  less  quadrate,  the  anterior  end  slightly  narrower  than  the  pos- 
terior. Legs  of  the  usual  type,  the  posterior  femora  with  a  single  tooth- 
like process  on  the  anterior  margin,  the  posterior  tarsi  without  such  a 
process  at  the  outer  anterior  angle. 

Abdomen  broadly  ova!  or  subcircular,  the  posterior  extremity 
rounded.  Pleural  plates  (Fig.  27 A)  present  on  the  second  to  fifth  seg- 
ments, quite  large,  each  with  the  posterior  angles  produced  and  broadly 
rounded  and  with  a  median  lobe  on  the  posterior  margin.  Second  pair 
with  a  single  seta  and  a  very  small  spine  on  the  posterior  margin, 
third  pair  with  two  long,  slender  spines.     Derm  membranous  through- 
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oat  ocq)t  for  a  narrow  transverse  sclerite  extending  across  the  ninth 
(er^tt.  Spines  extremely  numerous,  all  quite  long  and  stout.  On  the 
<iorsuiii  the  arrangement  is  as  follows :  First  segment  with  a  single  sub- 
nxdian  spine  and  a  median  pair  of  small  spines.  Ninth  with  a  median 
pair.  Remaining  segments  with  an  unbroken  row  of  eighteen  to  twenty- 
four  spines.  Seventh  and  eighth  segments  each  with  a  pair  of  long, 
sknder  set^e  at  each  lateral  margin. 

On  the  ventral  side  the  arrangement  of  the  spines  is  much  as  on  the 
dorsum,  but  alt  the  spines  tend  to  be  somewhat  shorter  and  stouter.  The 
paired  sclerites  on  the  second  stemite  arc  produced  laterally,  reaching 
to  tbe  first  pair  of  pleural  plates,  with  which  they  are  closely  associated, 
although  they  are  not  actually  attached.  The  genital  plate  is  rather 
small,  occupying  the  median  half  of  the  eighth  segment.  The  end  of  the 
abdomen  bears  a  pair  of  short  stout  spines  which  are  sometimes  seen  at 
SOUK  distance  from  the  margin. 

Male  (Fig.  26).  Length  0.75  mm.  In  general  very  closely  re- 
xmbling  the  female  but  with  the  abdomen  slightly  more  pointed.  The 
genital  plate  consists  merely  of  a  pair  of  narrow  sclerites  which  extend 
forward  from  the  mar^n  of  the  ninth  segment  to  the  middle  of  the  sev- 
rath  stemite. 

Genitalia  (Fig.  27C}.  Basal  plate  (bp)  a  simple  rod  which  is  ex- 
panded and  deeply  bifid  posteriorly.  Parameres  (par)  about  half  as  long 
as  ihe  basal  plate,  diverging  posteriorly,  with  their  tips  bent  toward  each 


'V- &~EiiderUiHelIus  suturalit  (Osbom)  :  A,  abdomen  of  femiile  from  Cilelltti 
Mdhigi,  California;  B,  abdomen  of  female  from  Cyuomys  leueurns, 
Wjoming. 
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Other.  Between  the  tips  lies  the  small  pseudo-penis  (PP).  Between  tt"^ 
parameres  is  an  oval,  ring-like  piece  (c),  which  perhaps  represents  tH:* 
fused  endomeres.  Overlying  the  posterior  portion  of  the  cndomeral  pieci3 
is  a  small,  flattened,  elongate  sclerite  of  doubtful  homology.  The  post^s 
rior  extremity  of  this  piece  is  blunt  and  is  tipped  by  a  pair  of  sma_ 
spines. 

Notes. — I  am  including  under  this  species  forms,  the  extremes  of  which  i^^ 
sufficiently  different  perhaps  to  merit  recognition  as  species.  However,  the^s 
extremes  are  connected  by  a  series  of  intermediate  forms  so  complete  that  tt — ^ 
limits  of  these  species  would  be  scarcely  possible  of  definition.  I  therefore  reta^^ 
them  as  one  species;  but  I  shall  point  out  the  differences. 

The  form  described  above  is  the  typical  form.  This  occurs  on  Citellus  fran^K 
lint,  C.  tridecimlineatut,  Ammospfrmophiius  neUoni  and  the  various  species  ^« 
CaUospntnophiltu.  Specimens  from  CaUospermophUui  have  previously  been  sei^  -s 
rated  by  Kellogg  and  Ferris  as  the  variety  occidentalit,  but  this  is  quite  unteoab^^L 

The  specimens  from  Citellus  bridingi  (Fig.  28  A)  have  the  dorsal  spin,  ^ 
noticeably  fewer,  more  slender  and  tending  to  be  arranged  in  marginal  and  medi^^ 
series.  Also  the  ventral  spines  are  much  shorter  and  stouter  than  those  of  t"*" 
dorsum.  With  these  specimens  those  from  Citellus  everimanni,  CiUlhts  mol^-» 
C.  eUgans,  and  probably  those  from  Citelltis  mongolicvt  (represented  only  "^ 
males)  agree  quite  closely. 

The  specimens  from  Citellus  osgoodi  and  C.  towiuettdi  are  similar  to  the* : 
from  Citellus  beldingi  in  the  paucity  and  slenderness  of  the  dorsal  spines,  but  h^'« 
the  ventral  spines  longer  and  relatively  more  slender. 

The  specimens  from  the  genus  Cynomys  (Fig.  28  B)  all  agree  in  having  *_*i 
dorsal  spines  few  and  slender  as  in  those  from  Citellus  beldingi,  but  the  vent«-3 
spines  are  likewise  small  and  slender,  differing  but  little  from  those  of  the  dorstS-Xi 

17.  Enderleinellus  osbomi  Kellogg  and  Ferris. 
Fig.  29. 

1915.  EnderletHetlus  osbomi  Kellogg  and  Ferris,   Anoplura  and  Mall.   N.  ^.■>' 

Mam.,  43-M;  t.  f.  IS;  pi.  4.  f.  11;  pi.  6.  f.  ^  Stanford  Univ.  Publ. 

1916.  Enderleinellus  osbomi  K.  and  F.,  Terris,  Cat.  Anoplura,  Proe.  Col.  Ac**^ 

Sci.  (4)  6:  148. 

Host  of  the  Type.  Citellus  douglasi.  Covelo,  Mendocino  County' 
California.  In  Ferris,  Cat.  Anoplura,  the  host  is  erroneously  stated  t»  *** 
Citellus  beecheyi. 

Specimens  Examined,  From  Citellus  douglasi,  Cazadero  and  Co- 
velo, Calif. ;  C.  beecheyi  beecheyi,  Carrael  Point,  Monterey  County,  Cali^-  • 
C.  beecheyi  fisheri.  Pleasant  Valley,  Mariposa  County,  Calif.;  C.  gra*'*^ 
mums,  Oracle,  Ariz. ;  C.  buckleyi,  Llano,  Texas ;  Xerospermophilus  terc^' 
caudus.  Imperial  County,  Calif. 

Female  (Fig.  29).  Definitely  separable  from  £.  suturalis  only  W 
the  fact  that  the  fourth  tergite  bears  a  median  group  of  from  two  *** 
six  long,  slender  setse.  The  type  of  this  species  differs  further  fro*'* 
suturalis  in  that  the  spines,  both  of  dorsum  and  venter,  arc  much  fcwC 
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*"<!  are  much  shorter  and  stouter.  In  specimens  from  other  hosts,  how- 
ler, the  spines  approach  the  condition  found  in  typical  suluralis,  the  lon^ 
*•*  of  the  fourth  tergite  remaining  as  the  only  distinguishing  character. 


''■   S.~E%4UrteineUiu  otbomi  K,  and  F. :  abdomen  of  male  and  female,  froni 
type  specimens. 

Male  (Fig.  29).     Differing  from  the  female  in  the  absence  of  the 
*"*&,  slender  setae  of  the  fourth  tergite.     In  the  typical  form  the  male 
""^y  be  distinguished  from  the  male  of  suturdis  by  the  much  fewer  and 
"o»4ter  spines,  but  in  other  forms  it  is  scarcely  distinguishable. 
,        Notes.— It  is  possible  that  this  iorm  should  not  be  distinguished  as  a  species, 

*  it  is  easily  recognizable  in  the  female  sex. 
,        Specimens    from   Cittltuj   beecheyi  beecheyi   and   C.    beecheyt   Rtkeri    agree 
^ely  with  the  type.    Those  from  C.  buckleyt  and  C.  grammurut  and  Xerosfer- 

/°PliiItu  Urelieaitdus  approach  mor«  closely  E.  suluralis,  differing  chietiy  in  the 

'**«  let*  of  the  fourth  tergite. 


18.  Enderleinellits  marmotae  n.  sp. 
Fig.  30. 
.        Host  of   the  Type.    Marmola   monax  rufescens,  Grafton,   S. 
**^lotype,  a  female. 
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Specimens  Examined.     From  Marmata  tnottax  rufescetu,  Gra 
ton,  S,  D.,  and  Elk  River,  Minn. ;  Marmota  monax  monax.  Marble  Caip- 
Mo. ;  Sandy  Springs,  Md.,  and  Washington,  D.  C. 


Fig.  3O.—EHtierl0in*llvs 


abdomen  of  female. 


Male  and  Female.  Length  of  the  female  .95  mm.,  length  of  *:  -^ 
male  0.9  mm.  Differing  from  E.  suluralis  and  related  forms  constaim. *^ '^ 
and  chiefly  in  the  presence  of  two  long,  slender  setas  on  the  poster*  "^"^ 
margin  of  each  pleural  plate  and  at  the  lateral  margins  of  the  si^C^-"' 
seventh,  and  eighth  segments. 

Notes. — All  the  specimens  at  hand  agree  closely  in  the  characters  indlc^-*^ 
above,  and  as  the  form  is  readily  recognizable  it  may  well  be  regarded  as  a  disci*^*^ 

19.  Enderleinellus  tamiasis  Fahrenholz. 
1916.    Enderleimllus  tamiasis  Fahrenholz,  Archiv    f,  Naturgcs.,  Abt.  A.  81 ;   ^'    ,      / 

fa  / 

Host  of  the  Type.    Tamias  striatus,  in  the  Zoological  Garden  >u        I- 
Berlin.  /_ 
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Nom.— I  have  not  been  able  to  obtain  apecimens  of  this  species  although  I 
Inve  eumined  numerous  skins  of  its  reputed  host,  which  is  a  native  of  central 
Waited  States  and  Canada.  The  original  description  is  inadequate,  there  being 
no  reference  to  the  genitalia  of  the  male,  and  the  description  is  not  ai»:onipanied 
l>T  adtqnate  figures. 


Genus  MICROPHTHIRUS  new  genus. 

Anoplura  without  eyes ;  with  five-segmented  anteniue,  which  are  not 
*^ua!ly  dimorphic  and  which  are  beset  with  tooth-like  processes ;  with 
^<  anterior  and  middle  pairs  of  legs  small  and  weak,  with  weak  claw, 
^l**  posterior  pair  very  stout,  with  broad,  heavy  claw ;  pleural  plates  con- 
*'sting  merely  of  very  small  sclcrites,  the  edges  of  which  are  not  free; 

^'^ominal  segments  with  not  more  than  one  transverse  row  of  spines; 

^gites  and  stemites  of  the  abdomen  with  well-defined  plates ;  head  more 
*"  less  cylindrical,  not  widening  abruptly  behind  the  antennae. 

,       Hosts.     Known  only  from  the  genus  Sciuropterus  of  the  rodent 

^•"'y  Petauristida,  the  flying  squirrels. 

Type  of  the  Genus.  Ettderleineltus  undnatus  Ferris. 

g^  ^OTEs. — While  the  single  species  upon  which  this  genus  is  based  is  certainly 
if^^  closeljr  related  to  the  members  of  the  genus  Enderleinellus,  it  is  so  different 
g^ ''ittieroas  respects  as  to  render  a  separation  advisable.  The  small  first  and  sec- 
^  piairs  of  legs  and  the  stout  third  pair  with  its  broad  claw  and  the  cylindrical 
n^T*^  connect  the  species  with  Enderltitiellut ;  but  the  absence  of  free  pleural 
Of}^,  the  absence  of  the  paired  sclerites  on  the  second  sternite,  and  the  extra- 
^Q«rT  anteniue  are  sufficient  grounds  for  a  separation.' 


1.  Microphthirua  uncinatiu  (Ferris). 

Figs.  31,  32. 

*^\6.   EnderUintUiu  uncinalus  Ferris,  Cat.  Anoplura,  Proc.  Cal.  Acad.  Sci.  (4),  t: 

149.   (Without  description.) 
^^16.    Enderleineilui  onctnoliM  Ferris;  Ferris,  Psyche,  23:  108,  figi.  6-7. 

Host  of  the  Type.  Glaucomys  (=  Sdifropterus)  sabrinus  laschms. 
^osemite  National  Park,  California. 

Specimens  Examined.    From  type  host  and  locality  only. 

Female  (Fig.  31).  Length  0.45  mm.  Head  somewhat  longer  than 
t»road,  the  anterior  margin  broadly  rounded,  the  lateral  margins,  behind 
the  antennae,  nearly  parallel.  Rostrum  on  the  ventral  side  at  a  slight 
^stance  from  the  apex  of  the  head.  On  the  ventral  side  of  the  head 
there  are  between  the  bases  of  the  antennx  two  irregular  chitinized  areas, 
behind  each  of  these  areas  there  is  a  smaller  area,  the  posterior  margin  of 
which  is  deeply  three-toothed.    The  antennae  (Fig.  32B)  are  of  a  very 
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peculiar  type,  the  first  segment  bearing  on  its  ventral  side  a  series  of  four 
stout  teeth  and  the  third  and  fourth  segments  with  the  anterior  proximal 
angle  likewise  produced  into  a  tooth. 


Fig.  31. — MicTophtkinu  unrinatKS    (Ferris). 

Thorax  much  shorter  than  the  head,  widest  across  its  posterior  mar- 
gin, the  division  between  the  thorax  and  the  abdomen  scarcely  indicated. 
Sternal  plate  very  poorly  defined  but  apparently  quite  broad,  occupying  the 
greater  part  of  the  venter  of  the  thorax.  Posterior  femora  each  bearing 
a  single  small  tooth-like  process. 

Abdomen  elongate-oval,  the  apex  rounded  or  narrowly  truncate,  ter- 
minated by  a  pair  of  lobe-like  processes.  Pleural  plates  present  on  the 
third  to  sixth  segments,  consisting  merely  of  small,  chitinized  areas,  the 
posterior  margins  of  which  are  not  free,  each  bearing  a  pair  of  stout, 
tapering,  sharply  pointed  spines.  The  seventh  segment  bears  at  each 
lateral  margin  a  single  slender,  moderately  short  seta  and  a  spine.     The 
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eighth  segment  bears  at  each  lateral  margin  a  pair  of  long,  slender  seta. 
Spines  of  the  dorsum  few,  arranged  in  median  groups  of  two  to  four  on 
each  segment.  The  tergites  show  a  tendency  toward  a  weak  chitiniza- 
tion  of  their  median  portion. 

On  the  ventral  side  the  third  to  sixth  segments  each  bear  a  narrow 
transverse  sclerite  which  touches  the  pleural  plates  and  bears  at  each  end 
a  stout,  flattened  spine.  Genital  plate  occupying  the  greater  part  of  the 
seventh  and  eighth  segments. 

Male  (Fig.  31).  Length  0.35  mm.  Resembling  the  female  entirely 
except  for  its  smaller  size  and  for  having  the  abdomen  terminated  by  a 
broad,  truncate  process  which  bears  several  short,  thorn-like  spines. 


Rg.  32. — Microfhihinu 


Genitalia  (Fig.  32A)  very  small  and  so  highly  modified  as  to  preclude 
any  definite  conclusions  as  to  the  homologies  of  the  parts.  It  is  possible 
to  recognize  definitely  only  the  basal  plate  (bp)  to  which  is  attached  a 
broad,  flattened  piece,  which  possibly  represents  the  fused  parameres  and 
other  parts. 

NoTxs. — The  meaauremoits  given  above  are  from  specimens  which  have  been 
Kunewbat  expanded  in  preparation  and  are  consequentlj  somewhat  greater  than 
those  of  the  original  description  which  were  from  untreated  specimens.  The 
length  of  the  female  in  life  is  probably  not  more  than  0.4  mm.,  and  that  of  the 
male  0.35  twun. 
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PREFATORY  NOTE 

Since  Ae  publication  of  Part  I'  of  this  series  of  papers  the  title  of 
Cbe  publication  in  which  it  appeared  has  been  altered.  The  former  "Leland 
Stanford  Junior  University  Publications,  University  Series,"  without  vol- 
ome  or  part  numbers  and  with  each  part  paged  separately,  has  in  part 
become  "Stanford  University  Publications,  University  Series,  Bioli^cal 
Sciences,"  with  volume  and  part  numbers.  The  papers  included  in  this 
series  of  contributions  will  constitute  Volume  II  of  the  Biological  Sciences 
series,  and  Part  I  will  stand  as  the  first  part  of  this  volume.  The  parts 
will  be  consecutively  paged  and  the  figures  consecutively  numbered. 

Except  for  certain  slight  changes  in  form,  Part  II  is  entirely  contin- 
uous with  Part  I.  In  the  list  of  specimens  examined  the  ori^n  of  speci- 
mens taken  by  the  author  from  skins  in  the  United  States  National  Mu- 
seum and  the  Field  Columbian  Museum  has  been  indicated  by  the  abbre- 
viations U.  S.  N.  M.  and  F.  C.  M.,  followed  by  the  museum  numbers  of 
the  skins  from  which  they  were  taken.  I  may  add  that  paratypes  of  all 
species  based  upon  specimens  from  the  National  Museum  will  be  depos- 
ited in  the  collections  of  that  institution. 

'  Pan  I  is  dated  1919,  but  was  not  issued  oflkially  until  January  14,  1920. 
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SYSTEMATIC  TREATMENT  (Com.) 

Genus  HOPLOPLEURA  Enderlein. 

1904.  HoplopUura.  Enderlein,  Zool.  An*..  28:  221-223. 

190g.  HophpUura,  Dalla  Torre,  "Anoplura,"  Gen.  Ins.,  p.  14. 

1909.  Httmalopinus  (Polyplax),  Neumann.  Arch,  it  Parasil.,  13:  531. 

1912    Hoplopleura,    Fahrenholz,    2-i-Atk    Jatiresb.    des    Sitderiach.    Zool.    Ver.. 

pp.  «-46. 
1915.  Hoplopleura,  Kellogg  and  Ferris.  "Anoplura  and  Mall.  N.  Amer.  Mamin.," 

Stanford  Unw.  Publ.,  pp.  15-16, 
IWd  Hoplopleura,  Ferris.  "Cat.  Anoplura,"  Proc.  Cat.  Acad.  Sci.  (4),  «:  153. 

Anoplura  without  eyes ;  with  five-segmented  antenns  which  are  not 
sexually  dimorphic;  with  the  anterior  legs  small  and  weak  and  with  weak, 
slender  claw,  the  middle  legs  somewhat  lar^r  and  with  stouter  claw,  the 
posterior  legs  still  larger,  more  or  less  flattened  and  with  stout,  blunt  claw 
and  usually  with  a  tooth-like  "olecranon  process"  at  the  outer  proximal 
angle  of  the  tibia ;  pleural  plates  always  well  developed,  present  on  at  least 
the  first  to  seventh  segments,  the  first  pair  always  small  and  lying  upon 
the  dorsum ;  female  usually  with  the  third  to  seventh  abdominal  tergites 
and  stemites  bearing  three  transverse  rows  of  setie  (and  usually  with  a 
like  number  of  chitinized  plates),  but  occasionally  with  three  rows  of 
seta;  on  the  third  tergitc  and  sternite  only,  the  other  segments  with  not 
more  than  two;  male  always  with  two  rows  of  seta  on  the  third  to  seventh 
stemites,  and  the  third  tergite  usually  with  but  one  row  of  setsc  on  the 
remaining  tergites,  but  occasionally  with  two  on  the  fourth  to  seventh ; 
''fst  plate  of  the  third  sternite  in  both  sexes  usually  extending  from  pleu- 
riteto  pleurite  and  usually  with  two  pairs  (or  occasionally  two  groups 
"f  three)  of  conspicuously  enlarged  sette ;  head  usually  with  slight  post- 
antennal  angles  and  without  a  constricted  occipital  region ;  genitalia  of  the 
"ules  of  a  quite  uniform  type,  the  basal  plate  undivided,  the  parameres 
'"le  and  usually  enclosing  the  pscudopenis. 

Hosts,  Occurring  as  far  as  known  only  on  rodents  of  the  families 
Mtrida:  (the  rats  and  mice),  Sciurtdts  (the  squirrels),  Petauristida  (the 
"ying  squirrels),  and  Octodontida  (the  coypus  and  tuco-tucos).  The 
Senus  appears  to  be  especially  characteristic  of  the  first  two  families 
named. 

Type  op  the  Genus.   Pedtculus  acanthopus  Burmeister. 

SVNONYMICAL  LiST  OF  NaMES  PREVIOUSLY  USED  IN  THE  GeNUS, 

XoTE.— Names  in  italics  are  synonymns  of  the  name  with  which  they  are 
coupled, 
"(MlHopus  (Burmeister). 

PtHenlus  acanthofiu  Burmeister. 
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Hamalopimtt  acantkopus  (Burmebter). 

Polyplax  acantkoput  (BurmeUter). 

HoplopUura  acantkoput  var.  ataericOKa  Kellogg  and  Ferris. 
acanlhopus  var.  atnericana  Kellogg  and  Ferris. 

Hoplopleura  acantfaopus  (Bnnneister). 
affiois  (Burmeister). 

Pedievlut  affinU  Burmeister. 

HamatopinMt  agimis  (Burm.)- 

Polyplax  affinis  (Burm.)  (not  of  Fahrenholz). 
arboricola  Kellogg  and  Ferris,  (part). 

Hoplopleura  erratica  (Oaborn). 
arboricola  Kellogg  and  Ferris,  (part). 

Hoplopleura  erratica  arboricola  Kellogg  and  Ferris. 
arboricola  Kellogg  and  Ferris,  (part). 

Hoplopleura  sciuricola  n.  sp. 
bidenUta  (Neumann). 

Hamatopinui  iPolyplax)  bidentatus  Neumann, 
enorniis  Kellogg  and  Ferris. 
erratica  (Oaborn).      ' 

Hitmatopinus  trratieus  Osbom. 

Polyplax  erratica  (Osbom). 

HoplopUura  arboricola  Kellogg  and  Ferris,  (part), 
erratica  arboricola  Kellogg  and  Ferris. 

Hoplopleura  arboricola  Kellogg  and  Ferris,  (part), 
hesperomydis  (Osborn). 

Hitmatopinut  heiperatnydis  Osborn. 

Polyplax  ke-iperomydis  (Osbom). 
birsuta  Ferris, 
hispida  (Grube). 

Pedieulut  hispidus  Grube. 

Pediculus  gracilis  Grube. 

Htemalopinus  kispidus  (Grube). 

Polyplax  kispida  (Grube). 
intermedia  Kellogg  and  Ferris. 
lineala  Fahrenholz. 

Hoplopleura  longula  (Neumann), 
longula  (Neumann). 

Htematopinus  (Polyplax)  longula  Neumann. 

Hoplopleura  lineala  Fahrenholz. 
maniculata  (Neumann). 

Hamatopinus  (Polyplax)  maniculata  Neumann, 
neumanni  Fahrenholz. 

Hamalopinus  (Polyplax)  praacisus  Neumann,  (part). 

Hainaiopinus  pracisus  Neumann,  (part). 

Polyplax  pracita  (Neumann),  (part), 
quadridentata  (Neumann). 

Hicmatopinus  (Polyplax)  quadridentata  Neumann. 
quadridentata  (Neumann),  (misidentification). 

Hoplopleura  nesoryzomydis  n.  sp. 
triapinosa  Kellogg  and  Ferris. 
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Notes. — In  spite  of  the  fact  that  this  genus,  as  I  have  here  limited  it,  seems,  od 
'lie  whole,  to  form  quite  a  natural  group,  it  is  somewhat  difficult  to  define,  for  of  all 
the  assemblage  of  characters  that  1  have  noted  above  but  few  are  common  to  and 
P'tniliar  to  all  the  species  of  the  genus,  although  there  is  a  certain  facies  that  is 
characteristic  of  the  group. 

Tlie  one  really  distinctive  character  that  appears  to  occur  in  all  the  species  of 
the  senus  and  that  I  have  not  noted  in  any  other  forms  is  the  position  and  form  of 
the  first  pair  of  pleural  plates,  which  are  always  developed  and  lie  entirely  upon  the 
dorsum. 

In  the  majority  of  the  species  the  abdomen  of  the  female  bears  three  rows  of 
'^tac  <and  usually  three  transverse  plates)  upon  the  majority  of  the  segments,  both 
dorsally  and  ventrally.  However,  in  at  least  two  species  that  appear  referable  to 
this  genus  this  arrangement  is  lost  and  the  third  segment  alone  appears  to  bear 
thre«  tows  of  set^  the  remainder  having  not  more  than  two.  Furthermore,  al- 
though this  arrangement  is  characteristic  of  Hoplopleura  it  is  not  entirely  peculiar 
(o  that  genus.  I  have  at  hand  two  species  that  I  consider  to  belong  to  Neohamalo- 
^*mm.s-  (if  that  genus  be  indeed  distinct  from  PolyPlax)  in  the  females  of  which  the 
abdoTiiiDal  tergiles  and  stemites  bear  three  rows  of  setx,  although  all  the  other 
'^^^^'sbers  of  this  group  have  but  two  rows  on  each  segment. 

The  arrangement  of  the  setse  and  plates  on  the  abdomen  of  the  male  is  also 
<*_*>"acleristic,  but  is  subject  to  certain  modifications.  Normally  of  the  tergites  the 
third  alone  possesses  two  rows  of  set*,  but  in  at  least  three  species  (one  of  which  is 
*he  typj  pf  ijjg  genus)  the  third  to  seventh  segments  likewise  have  two  rows.  In 
^'  the  spKies  that  I  refer  to  the  genus,  the  third  to  seventh  stemites  of  the  male 
have  two  rows  of  sets. 

I  tnay  note  that  a  different  interpretation  may  be  given  to  the  arrangement  of 
"^  ^lidominal  setae.  It  is  possible  that  in  each  case  the  second  tergite,  both  in  male 
.  .  'ctQale,  has  two  rows  of  setx,  rather  than  that  the  second  has  but  one  and  the 
,!*"**  twfo  or  three  in  accordance  with  the  sex.    Yet  after  careful  consideration  of 

"  Point  I  have  been  led  to  adopt  the  first  interpretation, 
_         The  paired  seti  of  the  third  sternite  are  peculiar  to  the  members  of  this 
„    "*•  yet  they  are  not  always  developed  even  in  some  species  that  are  in  all  other 

^^*s  typical  of  the  group. 
^  *"he  legs  are  to  some  extent  characteristic  of  the  group,  especially  in  the  pres- 

[,        "^f  the  tooth-like  "olecranon  process"  on  the  posterior  tibia;.    In  a  few  species, 

**"«r,  this  process  is  not  developed, 
jq.   ^     ^'  genitalia  of  the  males  are  of  a  more  or  less  characteristic  iy^c  and,  com- 
f^  ^vith  the  genitalia  in  Enderieitiellus,  are  extremely  conservative.     In  but  a 

j^  ^*^**  *'*  ''"y  °^  ^''y  '^"^  marked  value  in  aiding  in  the  recognition  of  species. 
g,^^^  %sal  plate  is  always  undivided,  and  at  its  tip  are  set  the  parameres,  which  are 
y|^  'v  slightly  curved  and  nearly  parallel,  enclosing  a  weakly  chitinized  and  some- 
t)^  VT-shaped  piece  which  I  consider  to  represent  the  endomeres,  within  which  is 

con*?^'''*'  Th^  pseudopenis  usually  lies  between  the  tips  of  the  parameres  and 
jho^***  <■*  *  PS"  °*  taore  or  less  curved  and  divergent  arms  which  unite  into  a 
the  .  shaft,  the  whole  having  a  Y  or  V  shape.  The  structures  are  so  simple  and 
figXj^^^moIogies  so  easily  determinable  that  I  have  not  lettered  the  parts  in  the 

defj        The  available  material  of  the  immature  stages  is  not  sufficient  to  permit  a 

bljc    ***«  statement  as  to  the  number  of  instars.    There  are  certainly  three  and  possi- 

^-^nr.    There  appears  to  be  a  considerable  variety  of  form  in  the  earliest  stages. 
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and  no  generalizations  are  possible  except  to  call  attention  to  the  apparently  g< 
eral  occurrence  of  small  tubercles  on  the  ventral  side  of  the  bead  and  thorax.  T 
antennz  and  legs  are  in  general  of  the  same  relative  form  as  in  the  adult,  the  fc 
mer  live- segmented,  the  posterior  legs  without  the  olecranon  process. 


Fig.  33.— A,  Hoplopteura  inlermtdia  K.  and  F.,  first  (  ?)  stage ;  B,  H.  enarmis  pti 
mydis  n.  sp.,  tirst  ( ?)  stage ;  C,  H.  acattthopus  (Burm.).  second  (  ?)  stag 
D,  H.  erratica  arboricota  K.  and  F.,  second(?)  stage. 
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In  Figure  33  are  shown  thS  available  immature  stages  of  certain  species.  Fig- 
ure 33A  is  of  what  appears  to  be  the  first  stage  of  H.  intermedia  Kellogg  and  Ferris. 
Figurt  33B  is  of  what  is  probably  the  first  stage  of  H.  enormit  pelomydis  n.  sp. 
^'KUTf  J3C  is  the  probable  second  stage  of  H.  acanthopus  (Burm.).  One  specimen 
of  ttiij  form  was  found  still  within  the  derm  of  the  preceding  stage,  the  latter  dif- 
fering in  having  but  the  posterior  pair  of  long  setx  on  the  abdomen.  Figure  ZiD 
's  of  the  apparent  second  stage  of  H.  trratica  arboricola  Kellogg  and  Ferris,  this, 
***'^i.  laving  been  found  within  the  derm  of  an  earlier  stage,  from  which  it  differs 
l^nly  ID  the  presence  of  the  rudimentary  pleural  plates.  There  are  at  hand,  also, 
"•nmature  stages  of  H.  hirsuta  Ferris,  which  are  similar  to  this,  except  that  three 
^^S^ierts  of  the  abdomen  are  provided  with  long  setse.  Within  one  of  these  speci- 
"»««>»  appears  a  fully  formed  adult  male. 

The  genus,  as  I  here  understand  it,  might  possibly  be  divided,  such  forms  as 

'*  ■   fxaidai  n.  sp.  and  H.  alala  n.  sp.,  for  instance,  presenting  characters  upon  which  a 

'*J**»"ation  might  easily  be  made.   Yet  I  am  not  inclined  to  any  such  step.   The  group 

*•"«    included  (with  the  possible  exclusion  of  H.  disgrega  n.  sp.)  constitutes  almost 

*<3(al  expression  of  my  present  conception  of  a  genus.     There  are  listed  in  this 

r^^*^»  41  forms,  of  which  25  are  here  described  as  new.    Two  of  the  forms  that  are 

^*1  are  in  all  probability  synonyms,  but  as  I  have  not  seen  specimens  from  their 

.^^    hosts  I  retain  the  names.     Excepting  only  these  two  and  one  other,  represen- 

''^'♦s  of  all  the  included  forms  have  been  available  for  e 


1.  Hoplopleura  acanthopus  (Burm.) 

{Synonymy  under  subspecies.) 

la.  Hoplopleura  acanthopus  acanthopus  (Burm.). 

Fics.  34,  35. 

Pediculus  acanthopus  Burmeister,  "Rhynchota,"  Gen.  Int.,  No.  5,  pi.  1,  f.  2. 

Hamatopinus  acanthopus  (Burm.),  Denny,  "Mon.  Anopl.  Brit.,"  p.  25.  pi.  24, 

f.  3. 
Pediculus  acanthopus  Burm.,  Nitzsch.  Zeits  f.  ges.  Naturw.,  23:  27. 
Hatnalopinus  acanthopus  (Burm.),  Giebel,  "Insecta  Epiioa,"  pp.  36-37,  pi.  2, 

f.  3. 
Htemaiopinus  acanthopus  (Burm.),  Piaget,  "Les  Pediculines."  pp.  638-640, 

pi.  52,  f.  4. 
Htematopinus  acanthopus  (Burm.),  Osborn,  U.  S.  Dept.  Agric,  Div.  Ent., 

Bui.  7,  o.  s.:23,  f.  11. 
Hirmalopinus  acanthopus  (Burm.),  Osborn,  idirf.,  Bui.  5,  n.  s.:  181-182,  f.  104. 
Polyplax  acanthopus  (Burm.),  Enderlein,  Zool.  Am.,  28:  142. 
Hoplopleura  acanthopus  (Burm.),  Enderlein.  ibid.,  28:  220-223,  f.  1-2. 
]ij       --=.    Hoplopleura  acanthopus  (Burm.),  Dalla  Torre.  "Anoplura,"  Gen.  Ins.,  p.   14. 
,g*^.    Hoplopleura  acanthopus  (Burm),  Mjoberg,  Ark.  f.  Zool..  6:  164. 

"■  ^.    Hoplopleura  acanthopus  (Burm.),  Fahrenholi,  2-3-4th  Jahresb.  des  Nieder- 
,g  sach.  Zool  Ver.,  pp.  46-52,  tf.  18-20;  pi.  2,  f.  14-15, 

■S.    Hoplopleura  acanthopus  var.  americanus  Kellogg  and  Ferris,  "Anoplura  and 
Mali.  N.  Amer.  Mam.,"  Stanford  Univ.  Publ,  p.  16,  tf.  3;  pi.  4,  f.  2;  pi.  5, 

191  '■* 

*^    Hoplopleura  acanthopus  (Burm.),  Ferris,  "Cat.  Anoplura,"  Proc.  Cat.  Acad. 
Set.  (4),  6:  153. 


\ 
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1916.    HoplopUura  acanthopus  var.  ammcanui  Kellogg  and  Ferris,  Ferris,  Ibid.,  6; 

154. 

Previous  Records.  Type  from  Microtus  (=Arvicola)  arvalis,  Eu- 
rope, Recorded  from  this  host  by  various  writers  (Nitzsch,  Giebel, 
Fahrenholz) ;  from  Microtus  (^  Hypudaus  ^  Arvicola)  agrestis,  Eng- 
land and  continental  Europe   (Denny,  Enderlein,  Mjobcrg) ;  Microtus 


Fig.  34.    HaplopUura  acanthopus  (Buna),  female  from  Microtus  calif  amicus,  male 
frgm  Microtus  agrestis. 

(_=Arvicola)  nivalis,  Europe  (Fahrenholz);  Dicrostonyx  {=  Lemmus) 
torquatus,  Europe  (Mjobei^) ;  Mus  musculus,  Europe  (Piaget,  Mjo- 
berg) ;  Microtus  {=Arvicola)  sp.,  Ames,  Iowa,  U.  S.  A.  (Osbom) ; 
Microtus  constrictus,  Mendocino  City,  M.  califomicus,  Covelo,  and  Mi- 
crotus sp..  South  YoUa  BoUy  Mountain,  California,  U.  S.  A.   (Kellogg 
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>nd   Ferris);  "white  lemming,"  Pt.  Barrow,  Alaska   (?)   (Kello^  and 
Ferris). 

SpEaHENs  Examined.  The  specimens  upon  which  the  above  rec- 
ords by  Kellogg  and  Ferris  are  based  and  the  following:  Europe,  Micro- 
lus  agresiis,  Jemtland,  Sweden  (U.  S.  N.  M.  105752) ;  Microtus  nivalis, 
C*«unonix,  France  (U.  S.  N.  M.  124482) ;  Mus  musculus,  Rumania  (U.  S. 
N-  M.  105244)  ;  Mus  spicUegus.  Upsala,  Sweden  (U.  S.  N.  M.  85056). 
"Orth'  America,  Evotomys  ntvarius,  Happy  Lake,  Wash.  {F.  C.  M.  6247) ; 
^«»m««  ahscensis,  R.  Barrow,  Alaska  (U.  S.  N.  M.  107733) ;  Neotoma 
^'***"^o,  Yosemite  National  Park,  California  (probably  straggler)  ;  Pity- 


i^  I* 


^K-  3S.—HoplopUura  acanlkopus  (Burm.)  :  A,  genitalia  of  male  from  Microtut 
agrtstit;  B.  sternal  plate  of  female  from  the  same  host;  C,  pleural  plates 
of  female  from  Uierotus  califomkiu;  D,  copies  of  Fahrenholi'  figures  of 
(1)  H.  acanlhopHt  acoitthopus,  from  Microtm  arvalis,  (2)  H.  acanlhoput 
agtiidtnlu,  (3)  H.  acoMthoput  rdenluliu. 

**»-ys pinetorum.  New  York  (U.  S.  N.  M.  88733),  and  Council  Bluffs,  Iowa 
CV. S.  N.  M.  31888)  ;  Synaptomys  sp.,  Athabasca  Landing,  Canada  (U.  S. 
N.  M.  129396)  ;  "mouse,"  Lafayette,  Ind.,  and  Florence,  Mont. 

All  of  the  hosts  belong  to  the  family  Murida  and  all  to  the  subfamily 
^icTotina,  except  the  genus  Mus,  which  belongs  to  the  Murina,  and  the 
^enus  Neotoma,  which  belongs  to  the  Neotomina. 
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Female  (Fig.  34).  Length  1.2-1.4  mm.  Head  narrowly  rounded  in 
front,  with  moderately  prominent  post-antennal  angles  and  with  a  narrow, 
elongate,  chitinized  area  on  the  ventral  side  between  the  bases  of  the 
antennse.  Thorax  and  legs  of  ordinary  form;  sternal  plate  (Fig.  35S) 
elongate,  tapering  and  bluntly  pointed  posteriorly. 

Pleural  plates  (Fig.  350  as  follows:  First  pair  of  ordinary  form; 
second  pair  with  a  short  tooth  at  the  dorsal  angle  and  a  long  tapering 
process  at  the  ventral  angle;  third  with  a  long,  tapering  tooth  at  the 
dorsal  angle  and  with  a  broad  ventral  lobe,  the  tooth  and  the  lobe  sep- 
arated by  a  broad  interspace;  fourth  and  fifth  each  with  the  angles  pro- 
duced into  a  short  tooth,  the  posterior  margin  divided  into  two  broad 
lobes  by  a  deep,  broad  incision ;  sixth  with  the  dorsal  and  ventral  angles 
each  produced  into  a  long,  tapering  tooth ;  seventh  and  eighth  small  and 
without  teeth ;  second  to  sixth  each  with  a  pair  of  short  setae  on  the  poste- 
rior margin,  the  seventh  and  eighth  with  the  usual  pairs  of  long  setse. 

Tergites  and  stemites  of  the  abdomen  with  the  normal  number  of 
rows  of  seta;  and  plates,  the  latter  narrow,  of  variable  lengths,  the  longest 
occupying  about  half  the  width  of  the  abdomen.  Tergal  plates  for  the 
most  part  with  five  to  seven  setas.  Fourth  to  eighth  segments  with  one  to 
three  setse  between  the  ends  of  each  plate  and  the  pleurites.  Sternal  plates 
with  six  to  eight  setae,  the  fourth  to  seventh  segments  with  one  to  two 
setse  between  the  ends  of  each  plate  and  the  pleurites.  Paired  setae  of  the 
third  stemite  long  and  slender. 

Male  (Fig.  34).  Length  0.9-1.1  mm.  Pleural  plates  essentially  as 
in  the  female  but  with  the  lobes  and  teeth  slightly  "shorter. 

Tergites  of  the  third  to  seventh  segments  with  two  rows  of  setae  and 
two  plates.  Eighth  segment  with  one  plate  and  no  setae.  Plates  for  the 
most  part  with  six  to  seven  setae  of  uniform  length  and  the  fourth  to 
seventh  segments  with  one  or  two  setae  between  the  ends  of  each  plate 
and  the  tergites.  Sternxtes  with  the  norma!  arrangement  of  plates  and 
setae,  the  setae  essentially  as  on  the  dorsum. 

Genitalia  (Fig.  35A)  with  the  basal  plate  rather  short,  not  greatly 
longer  than  the  parameres,  the  pseudopenis  with  the  arms  long  and 
slender. 

Notes. — I  have  not  seen  specimens  from  the  typical  host,  but  as  the  many  speci- 
mens available  from  numerous  closely  related  host  species  show  extremely  lillle 
variation  there  is  no  reason  to  doubt  the  correctness  of  their  identification.  Kellogg 
and  Ferris  have  previously  separated  specimens  on  American  hosts  as  the  variety 
americanuj,  but  this  is  quite  untenable. 

It  is  extremely  probable  that  Pediculus  hispidus  Grube,  from  Lemmfu  oben- 
sis,  is  a  synonym  of  H.  acanthopMS.  This  species  is  unquestionably  a  Hoplopltura, 
and  H.  acanthopus  occurs  upon  other  species  of  Lemmus.  However,  in  the  absence 
of  specimens  from  this  host  I  have  not  reduced  the  species. 
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H.  acanlkopus  is  a  very  distinctive  form,  recognizable  by  the  form  of  the 
pleural  plates  and  the  presence  of  two  tergal  plates  on  the  majority  of  the  abdomi- 
ti3l  segments  of  the  male. 

lb.  Hoplc^leura  acantfaopiu  aequidentia  Fahr. 

Fic.  3SDZ 

1916.     Hoftopleura  aeanthopus  var.  aquidenlis  Fahrenholz,  Arckiii.  f.  Naturget., 

Abt.,  A.  81 :  26,  f.  211..     (August.) 
1916.     HoftopUura  aeanlhoput  irquidentis  Fahrenholz,  Zool.  Ant.,  46 :  92.     (Octo- 
ber.) 
Previous  Records.    Type  from  PUymys  (=Arvicola)  subterraneus, 
'bei  Neustadt  (Siebenbiirgen)."    The  host  is  distributed  throughout  Eu- 
rope.   It  is  a  member  of  the  subfamily  Microtitur  of  the  family  Murida. 
Notes. — I  have  not  seen  specimens  of  this  form.    According  to  Fahrenholi,  "Zur 
'-haraclerisierung  geaiigt  es,  die  Ventralfortsitie  der  Pleurite  des  3.    Abdominal 
s^Sments  zu  vergleichen.  Wie  Fig.  (35DI)  zeigt,  hat  Hoplop.  acanlh  S    (von  Arvi- 
cola  arvalis)  an  dem  betreffenden  Pleurit  zwei  zahnartige  Fortsatze,  von  denen  der 
'Uszere  stumpf  und  der  innere  spitz  und  langer  ist;  var.  aeqtiidenlis  (Fig.  35D2) 
'"^Kt  zwei  spitze,  die  unter  sich  gleich  sind." 

Figure  35D  is  a  copy  of  the  figure  given  by  Fahrenholz.  Unless  there  are  other 
'^^O'ences  than  those  indicated  by  Fahrenholz,  this  form  seems  scarcely  to  merit 
''^cogDJtion  as  distinct  from  H.  acanthopus. 

Ic.  Hoplopleura  acanthopiis  cdentulus  Fahr. 
Fig.  35D3. 
*S-     Hoplopleura    acanlhopus    var.   edenlulus   Fahrenholz,   Archiv.   f.    Nalurges., 
Abt.  A.,  81 :  26,  f,  21r     (August.) 
'^IG.     Hoplopleura  acanlhopus  edentulus  Fahrenholz,  Zool.  Am.,  48:  93.    (October.) 
Previous  Records.     Type  from  Evotomys  (=  Mus)   rulilus,  "aus 
^^eb^nbiirgen,  Kronstadt."    The  host  is  a  native  of  northern  Europe  and 
**a  and  is  a  member  of  the  subfamily  Microtina  of  the  family  Murida. 
„^       Notes. — I  have  not  seen  specimens  of  this  form.    According  to  Fahrenholz, 
,r^*a  fragliche  Pleurit  (the  third)  hat  hier  nur  zwei  unbedeutende  Hocker  (Fig. 
,^^3);    .    .    .    Entsprechende  Abanderung  zeigen  auch  die  Fortsatze  der  ubrigen 
"'"rtt;    .    .    .- 

Figure  35D3  is  a  copy  of  tlie  figure  given  by  Falirentioli.     If  the  statement 


tkat 


tlie  remaining  pleurites  show  characters  similar  to  the  third  be  correct  it  would 


^Ainly  seem  that  this  form  is  a  distinct  species. 

2.  Hoplopleura  hispiila  (Grube). 


Pediculus  hUpidus  Grube,  MiddendorS's  Reise,  Zool.,  p.  497,  pi.  2,  f.  2  (figure 

labeled  P.  gracilis). 
Hamatopinus  kispidus  (Grube),  Giebel,  "Insecta  Epizoa,"  p.  38. 
Hamatopinus  kispidus  (Grube),  Piaget,  "Les  Pediculincs,"  p.  640. 
Polyplax  kispida   (Grube),  Enderlein,  Zool.  An*.,  29:  142. 
Polyplax  hispida  (Grube),  Dalla  Torre,  "Anoplura,"  Gen  Ins.,  p.  13. 
Hoplopleura  hispida  (Grube),  Ferris,  "Cat.  Anoplura,"  Proc.  Cal.  Acad.  Set. 

(4),  5:  156. 


ibvCoogIc 


68  CONTRIBUTIONS  TOWARD  A 

Previous  Records.  Known  only  from  the  original  record  by  Gnibe, 
who  recorded  specimens  from  Lemmus  obensis,  "am  Taimyrsee,"  Siberia. 
The  host  belongs  to  the  subfamily  Microtitta  of  the  family  Murida. 

NoTES.^ — I  have  not  seen  specimens  from  this  host,  but  the  original  description 
and  figure  are  sufficiently  good  to  show  that  the  species  is  unquestionably  a  Hoplo- 
pteura.  In  view  of  the  fact  that  H.  acanlhopus  (Burm.)  occurs  upon  other  species 
of  Ltmmiu,  there  is  every  reason  to  believe  that  the  species  from  L.  obensis  is  H. 
acanlhopus.    In  the  absence  of  specimens,  however,  I  have  not  reduced  the  species. 

3.  Hoplopleura  longula  (Neum.) 
Pros.  as.  37. 

1909.  Hamatopinus  (_Polyplax)  longulus  Neumann,  Arch,  de  Panuit.,  13 :  513-51S, 

f.  15-17. 

1910.  Hoplopleura  lineata  Fahrenholz,  Zoot  An*.,  35 :  715. 

1915.  Hoplopleura  (f)  longula  (Neum.),  Kellogg  and  Ferris,  Ann.  Durban  Hut., 

1 :  155. 

1916.  Hoplopleura  longula  (Neum.),  Ferris,  "Cat.  Anoplura,"  Proc.  Cat.  Aead  Sd. 

(4),  6:  156. 

PREVIOUS  Records.  Type  from  Microtnys  {=Mus)  minutus,  Col- 
chester, Essex,  England.  Also  recorded  by  Fahrenholz  (as  H.  lineata) 
from  the  same  host  without  indication  of  locality.  The  host  belongs  to  the 
subfamily  MurituE  of  the  family  Murida. 

Specimens  Examined,  A  male  and  a  female  from  the  type  lot,  re- 
ceived through  the  kindness  of  Professor  G.  H.  F.  Nuttall,  and  one  female 
from  Micromys  minutus,  Brunswick,  Germany  (U,  S.  N.  M.  85374). 

Female  (Fig.  36).  Length  1.1  nun.  Head  rather  short,  rounded 
or  narrowly  truncate  in  front,  with  moderately  prominent  postantennal 
angles  and  with  a  broad,  chitinized  area  on  the  ventral  side  between  the 
antennae.  Thorax  and  legs  of  ordinary  form,  the  sternal  plate  (Fig.  37C) 
elongate,  slender,  tapering  and  bluntly  pointed  posteriorly. 

Pleural  plates  (Fig.  37A)  strongly  scaly  or  reticulate;  first  pair  of 
ordinary  form;  second  with  a  short  dorsal  tooth  and  a  long,  tapering  ven- 
tral process ;  third,  fourth,  and  fifth  with  the  angles  produced  into  a  short 
tooth  and  with  the  posterior  portion  divided  into  two  equal  lobes  by  a 
deep  and  quite  narrow  incision  in  the  posterior  margin;  sixth  likewise 
divided  into  lobes,  but  these  unequal,  the  ventral  fobe  tapering  and  pointed ; 
seventh  and  eighth  without  lobes ;  second  with  a  pair  of  short  setae  on  the 
posterior  margin,  third  with  a  single  stout  seta  at  the  base  of  the  incision ; 
seventh  and  eighth  each  with  the  usual  pair  of  slender  setae,  remainder 
without  setae. 

Tergites  and  stemiles  of  the  abdomen  with  the  usual  number  of  rows 
of  setae  and  with  the  plates  well  developed,  of  more  or  less  uniform  length, 
occupying  slightly  moi^  than  half  the  width  of  the  segment.    Each  tergal 
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plate  with  from  four  to  seven  quite  large  tapering  setae.  Sternal  plates 
with  from  seven  to  eight  setie,  those  occupying  the  median  area  noticeably 
smaller  than  the  others.  Fifth  to  seventh  sternites  with  a  single  seta 
twtwreen  the  ends  of  one  or  two  of  the  plates  and  the  pleurites.  All  of  the 
set^  appear  as  if  divided  by  slight  diagonal  constrictions  into  two  parts 
f  F"ig.  Z7B),  an  appearance  that  is  found  in  other  species  but  is  especially 
^'larlced  in  this.   Paired  setae  of  the  third  sternite  quite  long  and  slender. 


^if.  iS.—Hoptopieara  hnguln  (Neum.),  female  from  Brunswick,  Germany,  male 
from  the  type  lot. 

Male  (Fig.  36).  Length  1  mm.  Pleural  plates  as  in  the  female. 
TergUes  of  all  the  abdominal  segments  except  the  third  with  one  plate,  the 
third  with  two.  Eighth  tergite  without  setae,  the  remainder  with  four  to 
seven,  those  of  the  fourth  to  seventh  segments  quite  lai^.    Slerniles  with 
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from  six  to  eight  setae,  all  smaller  than  those  of  the  dorsum,  those  of  the 
median  area  tending  to  be  noticeably  smaller  than  the  others. 

Genitalia  of  the  single  available  male  distorted  and  not  in  condition 
for  description,  apparently  presenting  no  especially  distinctive  characters. 

Notes. — There  is,  I  believe,  no  question  that  HoplopUura  lineata  Fahr.  is 
identical  with  H.  hngula  (Neum.)-  The  species  is  one  of  a  series  of  forms  occur- 
ring on  various  Murida,  al)  very  similar  and  differing  chiefly  in  the  details  of  the 
pleural  plates,  the  form  of  the  sternal  plate,  and,  to  a  slight  degree,  the  arrangement 


Fig.  37.—HoplofUura  longula  (N^ 

wick,  Germany ;  B,  abdominal 


A,  pleural  plates  of  female  from  Bnms- 
of  same;  C,  sternal  plate  of  same. 


of  the  setae  on  the  abdomen.  The  broad  lobes  of  the  third  pair  of  pleural  plates,  the 
tapering  ventral  lobe  of  the  sixth  pair  and  the  absence  of  lobes  on  the  seventh 
and  eighth  pairs,  together  with  the  peculiarly  marked  abdominal  setge.  may  be  con- 
sidered to  distinguish  this  species  from  H.  kesperomydis,  H.  affinU,  and  other  very 
similar  forms. 

4.  Hoplopleura  heBperomydis  (Osborn). 

Figs.  38,  39. 

1891.    Hamatopinui  ketperomydis  Osborn,  U.  S.  DfPl.  Agric,  Diu.  Etil.,  Bnl.  7, 

o.  s. :  26,  f.  14. 
1896.    H(tmatop\nits  kesperomydis  Osborn,  U.  S.  Dept.  Agric,  Dtv.  £»(.,  Bui,  5, 

n.  5.:  184-185,  f.  108. 
1904.    Polyplax  (T)  htsperomydis  (Osborn),  Enderlein,  Zool.  Am.,2i:  143. 
1908.    Polyplax  (/)  hesperomydis  (Osborn),  Dalla  Torre,  "Anoplura,"  Gen.  Iiu, 
p.  14. 
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1915.  Hoflopleura  hesperomydit    (Osborn).   Kellogg   and   Ferris,   "Anoplura   and 

Mall.  N.  Amer.  Mam."  Stanford  Univ.  Publ.,  p.  17,  tf.  4-5 ;  pi.  4,  f.  1 ;  pi.  S, 
I.  14. 

1916.  HoplopUura  htiperomydis   (Osborn),   Ferris,  "Cat.  Anoplura,"  Proe.   Cal. 

Acad.  Sci.  (4),  6:  155. 
1916.    HoplopUura  ketperomydis  (Osbom),  Ferris,  Psyche,  23:  112. 


a  hetperomydit  (Osb.),  male  and  female  from  Peromyscus  leu- 
copus  noveboToceitsis,  Piedmont,  Mo. 


I'revious  Records.  Type  from  Peromyscus  {=  H esperomys)  leu- 
,  ***■»,  Ames,  Iowa,  U.  S.  A.  Recorded  by  Ferris  and  Kellogg  and  Ferris. 
,  '^'**  various  subspecies  of  Peromyscus  maniculatus  and  P.  boylei  in  Cali- 
-J  *^>a,  and  by  Ferris  from  Onyckomys  lorridus  pukher,  Victorville,  Cal., 


w,; 


^^ucogaster  arcticeps,  Colorado  Springs,  Colo.,  and  Mus  twisculus. 


ord  University,  Cal. 
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Specimens  Examined.  All  of  those  upon  which  the  preceding  rec- 
ords by  Ferris  and  Kellogg  and  Ferris  are  based  and  the  following: 
EHgmodontia  collisa,  Goya,  Argentina  (U.  S.  N.  M.  94164)  ;  Mus  »i«jc«- 
lus,  Dzharkent,  Russian  Turkestan  (U.  S.  N.  M.  155467),  and  West  Falls 
Church,  Va.,  U.  S.  A.;  Mtis  gansus,  Taochou,  Kansu,  China  (F.  C.  M. 
19073) ;  Mus  wagneri  mongolium,  Tai-yuan-fu,  Shensi,  China  (U.  S.  N. 
M.  172503) ;  Onychomys  torridus  longicattdus.  Independence,  CaL;  Ory- 
somys  chaparensis,  Todos  Santos,  Bolivia  (F.  C.  M.) ;  Orysomys  fulves- 
cens,  Orizaba,  Vera  Cruz,  Mexico  (U.  S.  N.  M.  58259). 

All  of  the  hosts  are  Murida,  the  members  of  the  genus  Mus  belong- 
ing to  the  subfamily  Murinae,  the  remainder  to  the  Cricetinae. 


Fig.  i9.—H oplopleura  hesperomydis  (Osb.)  :  A,  pleural  plates  of  the  female  from 
Peromyscits  leucopus  noveboraeentu ;  B,  sternal  plate  of  same;  C,  geni- 
talia of  male  from  same  host. 

Female  (Fig.  38).  Length  1  mm.  Head  narrowly  rounded  in  front 
of  the  antennae,  the  post-antennal  angles  moderately  prominent,  the  ven- 
tral side  with  a  median,  shield-shaped,  chitinized  area.  Thorax  and  legs 
of  normal  form,  the  sternal  plate  (Fig.  39B)  elongate,  tapering  and 
acutely  pointed  posteriorly. 

Pleural  plates  (Fig.  i9A)  as  follows:  First  pwr  of  normal  form; 
second  with  a  short  dorsal  tooth  and  a  long,  tapering  ventral  process; 
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third  to  sixth  each  divided  into  two  equal  lobes  by  a  deep  and  quite  narrow 
incision  in  the  posterior  margin  and  with  the  posterior  angles  produced 
into  sli^t  teeth ;  seventh  likewise  divided  into  two  lobes,  but  with  these 
narrow  and  tapering ;  eighth  without  teeth  or  lobes ;  second  to  sixth  each 
with  two  set!  at  the  base  of  the  incision,  these  very  small  except  on  the 
second  and  third;  seventh  and  eighth  with  the  usual  pair -of  slender  setae; 
all  the  plates  presenting  a  more  or  less  scaly  appearance. 

Tergal  and  sternal  plates  of  the  abdomen  well  developed  and  of  nearly 
""'form  width,  occupying  slightly  more  than  half  the  width  of  the  abdo- 
"■*"-  Each  tergal  plate  with  from  four  to  seven  quite  stout  setse.  Ster- 
"3l  plates  with  from  six  to  eight  setae,  these  slightly  smaller  than  those  of 
^^  dorsum  and  with  those  of  the  median  area  tending  to  be  slightly 
"^^ier  than  the  others.  Typically  there  are  no  setas  between  the  ends  of 
">■  of  the  plates  and  the  pleuritcs,  cither  dorsally  or  ventrally.  Paired 
^   of  the  third  stcmite  long  and  slender. 

^'Iale  (Fig,  38).   Length  0.6  mm.    Pleural  plates  as  in  the  female 

/^^P»t  that  the  lobes  of  the  seventh  pair  are  scarcely  longer  than  the  body 

***«  plate.    Tergal  plates  presenting  the  normal  arrangement,  the  third 

®^*^ent  with  two,  the  remainder  with  one.    Tergal  plate  of  the  eighth 

,  ^^'•^-^nt  without  setae,  the  remainder  with  from  four  to  nine,  these  for 

*"**«st  part  quite  stout.    Sternal  plates  with  from  six  to  nine  seta,  these 

^*^    smaller  than  those  of  the  dorsum  and  those  of  the  median  area 

^*l^r  than  the  others. 

Genitalia  (Fig.  39C)  presenting  no  especially  distinctive  characters; 
^*^openis  with  the  arms  much  longer  than  the  shaft  and  not  greatly 

]^^  ,  l*(0TES.— In  many  respects  this  species  is  very  similar  to  H.  longula  (Neum.), 
u(  **  is  distin^ishable  by  the  equal  lobes  of  the  sixth  pleurite  and  the  slender  lobes 
([.  **«  seventh.  All  the  specimens  that  I  refer  to  it  agree  quite  closely  except  those 
,u^***  Onychomys,  in  which  the  setK  are  all  noticeably  slender  and  the  posterior 
j^*"Rins  of  the  pleural  plates  extremely  serrate.  The  specimens  from  the  variotis 
j^  ^>«s  of  Mnt  are  inseparable  from  those  from  Peromyscus,  in  spite  of  the  apparent 
'^•t»aly  in  their  distribution. 

5.  Hoplopleura  angulats  n.  sp. 

Figs.  40,  41. 

Specimens  Examined.    Type  from  Rhipidomys  venesiiela,  Vene- 

^ela  (F.  C.  M.  7048).   Holotype  a  female.   Also  from  Rhipidomys  sp., 

HioSan  Miguel,  Peru  (U.  S.  N.  M.  194500)  ;  R.  venustus,  Merida,  Vene- 

*ljela  (U.  S.  N.  M.  137507) ;  and  Thomasomys  dnereus.  Balsas,  Peru 

C  F.  C.  M.  19824).    All  the  hosts  are  Murids  of  the  subfamily  Cricetina. 

Female  (Fig.  40).     Length  1.4  mm.  Head   (Fig.  41C)   narrowly 

•"cunded  in  front  and  with  acute,  projecting  post-antennal  angles.    Thorax 
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and  legs  of  normal  form;  sternal  plate  (Fig.  41£)  wedge-shaped,  acute 
posteriorly. 

Pleural  plates  (Fig,  4M)  strongly  scaly  or  reticulate;  first  pair  of 
normal  form ;  second  pair  with  a  short  dorsal  tooth  and  a  longer,  taper- 
ing, ventral  tooth ;  third  to  sixth  divided  into  two  lobes,  of  which  the  ven- 
tral is  slightly  the  narrower,  t>y  a  deep  incision  in  the  posterior  margin, 
this  somewhat  narrower  than  the  lobes ;  seventh  with  a  slight  tooth  at  each 
angle ;  eighth  small  and  without  teeth ;  second  and  third  each  with  a  pair 
of  small  setx ;  fourth  to  sixth  each  with  a  small  seta  at  the  base  of  the  inci- 
sion ;  seventh  and  eighth  with  the  usual  pair  of  long  setae. 


Fig.  AO.—Hoplopleura  attgulata  n.  sp. :  abdomens  of  male  and  female. 


Tergal  and  Vernal  plates  strongly  developed,  of  the  normal  number 
and  arrangement,  the  widest  occupying  something  more  than  half  the 
width  of  the  abdomen.  Tergal  plates  with  from  four  to  seven  rather 
small  and  slender  setae.  Sternal  plates  with  seven  to  eight  setae,  these 
somewhat  smaller  than  those  of  the  dorsum.  Paired  spines  of  the  third 
stemite  stout,  rather  short,  and  slightly  curved. 

Male  (Fig.  40).  Length  1.1  mm.  Pleural  plates  as  in  the  female. 
Tergal  plates  strongly  developed,  the  third  segment  with  two,  the  rem^n- 


ibvCooglc 


MONOGRAPH  OF  THE  SUCKING  LICE 


75 


der  with  but  one,  these,  except  for  the  eighth,  with  as  many  as  fourteen 
slender  setx.  Sternal  plates  narrower  than  the  tergal  plates,  arranged  as 
usual,  with  from  eight  to  ten  slender  setx. 

Genitalia  (Fig.  41S)  with  the  arms  of  the  pseudopenis  strongly 
curved,  not  serrate  externally. 

Notes, — This  species  is  in  general  quite  dose  to  H.  hesperomydis  but  is  marked 
chiefly  by  the  absence  of  processes  on  the  seventh  pair  of  pleural  plates.    In  typical 


Fig.  Al.—HopIopUura  angulala  n.  sp. :  A,  pleural  plates  of  female;  B,  genitalia  of 
male;  C,  head;  £,  sternal  plate.  Hoplopieura  hesperomydis  (Oib.);  D, 
head  of  typical  example. 

specimens  the  angular  head  is  likewise  quite  distinctive  (compare  Figs.  41C  and 
WD),  but  in  those  from  Thomasomys  this  character  is  not  so  marked.  There  are 
likewise  minor,  but  possibly  not  important,  differences  in  the  size  of  the  tergal  and 
sternal  plates  and  of  the  setae. 

6.  Hoplopieura  affintB  (Burm.). 
Figs.  42.  43. 
1839.    Pediculus  affiuis  Burmeister,  "Genera  Insectorum,  Khynchola,"  p.  10. 
1842.    Hamatopinus  affinis  (Burm.),  Denny.  "Mon.  Anopl.  Brit,"  p.  36. 
1864.     Pediculus  affinis  Burm.,  Nitzsch,  Zcit.  f.  ges.  Namnv.,  23:  22. 
1874.    HitnmtopiHus  affimis  (Burm.),  Giebel,  "Insecta  Epizoa,"  p.  39,  pi.  1,  f.  9. 
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1680.    Hamalopinus  acanlhopus  var.  affinis    (Burm.),   Piaget,   "Les    Pediculines," 

p.  639. 
1904.    Polyplax  affinii  (Burm.),  Enderlein,  Zoot.  Anz.,  28:  142. 
1908.    Polyplax  affinii  (Burm.),  Dalla  Torre,  "Anoplura."  Gen.  Ini.,  p.  13. 
1916.     Polyplax  affinu  (Burm.),  Ferris,  '■Cat.  Anoplura,"  Proc.  Cat.  Acad.  Sci.  (4), 

6;  172,  (part). 
Previous  Records.    From  Apodemus  (^Mus)  agrarius  and  A.  syl- 
valicus,  Europe.    Type  liost  not  designated. 


Fig.  42.    Hoplopleura  affinis   (Burm.)  :   female  from  Apodemus  sylvatica  tscherga, 
Altai,  Siberia;  male  from  A.  agrariui  agrariui,  Dresden.  Germany. 

Specimens  Examined.  From  Apodemus  agrarius  agrarius,  Dres- 
den, Germany  (U.  S.  N.  M.  120955)  ;  A.  agrarius  mantchuricus,  Sunga- 
ree  River,  Manchuria  (U.  S.  N,  M.  197805) ;  and  A.  sylvaticus  tscherga, 
Altai,  Siberia  (U.  S.  N.  M.  175174);  Rattus  nigrtcaudus  loringn,  Nai- 
vasha  Station,  British  East  Africa  (U.  S.  N.  M.  162539) ;  Cricetulus  in- 
canus,  Shensi.  China  (U.  S.  N.  M.  172550) ;  Akodan  arenicala,  La  Plata, 
Argentina   (U.  S.  N.  M.  94161);  A.  an-iculoides  monlensis,  Sapucay, 
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Paraguay  (U.  S.  N.  M.  121380)  and  Chubut,  Valle  del  Lago  Blanco,  Ar- 
gentina (F.  C-  M.  18891)  ;  A.  aurosus,  Chunchumayo,  Peru  (U.  S.  N.  M. 
148841);  A.  cursor,  Piquette,  Sao  Paulo,  Brazil  (F.  C.  M.  18182);  A. 
Koltis,  Molinopampas,  Peru  (U.  S.  N.  M.  181334) ;  Euneomys  sp..  La 
Raya  Pass,  Peru  (U.  S.  N.  M.  194544) ;  Phylloiis  domorum,  Parotani, 
Bolivia  (F,  C.  M.) ;  P-  micropus,  Rio  Chico.  Patagonia  (U.  S.  N.  M. 
84290) ;  P.  pictus.  Junin,  Peru  (F.  C.  M.  21140) ;  Reithradon  haUhcri. 
Ci>rdilleras,  Patagonia  (U.  S.  N.  M.  54199). 


*^"  ^3.  HoplopUura  affinis  (Burin.) :  A,  pleural  plates  of  female  from  Cricflulus 
incanuj,  5h«nsi,  China ;  B,  pleural  plates  of  female  from  Euneomys  sp.. 
La  Raya  Pass,  Peru ;  C,  pleural  plates  of  male  from  Apademus  agrarius 
ograrius.  Dresden,  Germany;  D,  sternal  plate  of  female  from  same  host 
as  C;  E,  head  of  female  from  same  host  as  C;  E,  genitalia  of  male  from 
same  host  as  C. 

All  of  the  hosts  belong  to  the  family  Muridm,  the  genera  Apodcmus 
^<1  Raltus  to  the  subfamily  Murina,  the  remainder  to  the  Cricefinae, 

Female  (Fig.  42),  Length  1.1  mm.  Head  (Fig.  4iE)  narrowly 
'^siinded  in  front  of  the  antennae,  with  slight  post-antennal  angles,  the 
Posterior  lateral  ntargins  curved  and  converging  slightly  posteriorly,  the 
Ventral  side  with  a  narrow,  chitinized  area  between  the  antennx.    Thorax 
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and  legs  of  normal  form;  sternal  plate  {Fig,  43D)  roughly  circular,  with 
the  posterior  portion  narrowly  produced,  tapering  and  with  truncate  apex. 

Pleural  plates  (Fig.  43C}  strongly  developed,  overlapping,  presenting 
a  somewhat  scaly  appearance ;  first  pair  of  ordinary  form ;  second  with  a 
short  dorsal  tooth  and  a  longer,  tapering  ventral  process;  third  with  a 
short,  narrow,  truncate  or  pointed  lobe  at  each  posterior  angle ;  fourth  and 
fifth  each  with  a  broad  lobe  at  each  angle,  the  ventral  lobe  slightly  the 
narrower,  and  between  them  a  somewhat  broader  interspace;  seventh 
with  a  similar  dorsal  lobe  and  with  a  tapering  ventral  tooth ;  eighth  with- 
out teeth;  second  to  sixth  each  with  a  pair  of  small  seta  on  the  posterior 
margin,  the  ventral  setae  the  larger;  seventh  and  eighth  with  the  usual 
pairs  of  long  sets. 

Tergal  and  sternal  plates  of  the  abdomen  well  developed,  arranged  in 
the  usual  manner.  Tergal  plates  with  from  four  to  six  quite  stout,  taper- 
ing sets,  the  hrst  plate  of  the  fifth  to  seventh  s^:ments  with  a  single  seta 
between  each  end  and  the  pleurite.  Sternal  plates  with  seven  to  eight 
setae,  these  all  smaller  than  the  dorsal  setje  and  with  those  of  the  median 
area  noticeably  smaller  than  the  others.  Paired  setae  of  the  third  stemite 
quite  long  and  slender. 

Male  (Fig.  42).  Length  0.95  mm.  Pleural  Plates  as  in  the  female. 
Tergal  and  sternal  plates  well  developed  except  on  the  first  three  tergites. 
Third  tergite  with  two  rows  of  setje,  remainder  with  one  or  none.  Setae 
for  the  most  part  quite  large  and  stout,  each  segment,  except  the  eighth, 
with  from  four  to  eight  along  the  plate,  the  fourth  to  seventh  with  one 
seta  on  each  side  between  the  end  of  the  plate  and  the  pleurite.  Sternal 
plates  arranged  as  usual,  with  practically  the  same  number  of  setae  as  on 
the  dorsum  but  these  smaller,  those  of  the  median  area  distinctly  sirialler 
than  the  others. 

Genitalia  (Fig.  43F)  presenting  no  especially  distinctive  characters, 
the  pseudopenis  with  the  arms  quite  strongly  angular  and  serrate. 

Notes. — The  identification  of  this  species  with  the  Pediculm  affmis  of  Bur- 
meister  will  doubtless  be  questioned  and  requires  an  explanation. 

Two  species  of  Anoplura,  one  a  Polyflax,  the  other  a  Hofiopleura,  occur  on 
the  genus  ApodemMS.  Superficially  the  members  of  these  two  genera  are  very  simi- 
lar and  if  taken  together  would  probably  not  have  been  separated  by  the  earlier 
authors.  The  original  description  of  Pedtculus  affints  (as  quoted  by  Denny)  is  as 
follows:  "Pallidus,  sincipite  parattolico  genis  post  antennas  incrassatis;  thorace 
rhombeo."  I  am  unable  to  see  in  this  description  anything  that  can  throw  much 
light  on  the  identity  of  the  species  in  question. 

The  description  given  by  Giebel  is  equally  inadequate,  but  his  ligure  is  unmis- 
takably a  Hoflopieura,  as  is  evidenced  by  the  form  of  the  head.  Fahrenholz,  how- 
ever, has  recently  identified  the  species  of  Potyplax  occurring  on  Apodtmus  as 
aSinis. 
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Perhaps  the  name  should  be  discarded,  but  if  it  is  to  b«  accepted  at  all  it  is 
probably  better  to  use  it  as  understood  by  the  earliest  author  who  figured  or 
described  the  species  in  a  recognizable  manner,  and  if  this  be  done  the  name  will 
stand  for  the  species  recorded  by  Giebel  and  not  for  that  recorded  by  Fahrenholz. 
The  disposition  of  the  latter  species  will  be  considered  in  connection  with  the  genus 
J'olyplax. 

Males  alone  are  available  from  Apodemut  agrarius  agrarius,  and  it  is  upon 
these  that  the  description  and  hgures  of  the  male  given  above  are  based.  These 
agree  very  closely  with  the  males  from  Apodemus  sylvatuo  Ischcrga,  and  the  descrip- 
tion and  figures  of  the  female  are  based  upon  the  specimens  from  the  latter  host. 

The  specimens  from  Cricelulut  incanus  agree  quite  closely  in  the  form  of  the 
pleural  plates  (Fig,  A3A)  with  the  typical  examples,  but  the  spiracles  are  noticeably 
smaller  and  the  setse  much  more  slender  and  somewhat  more  numerous. 

The  specimens  from  the  various  South  American  hosts  are  for  the  most  part 
similar  in  the  form  of  the  pleural  plates  (Fig.  43fi),  but  the  spiracles  are  smaller, 
fie  sternal  plate  is  more  angular,  and  in  the  majority  of  the  specimens  the  setx  are 
more  numerous  and  much  more  slender,  although  the  examples  from  Phyllotu 
licropMS  differ  but  little  in  this  respect  from  typical  examples.  The  specimens 
fi'om  ReilhrodoH  hatcheri  lack  the  lobe  on  the  seventh  segment  but  in  other  respects 
*'e  similar. 

It  is  possible  that  I  have  been  unduly  conservative  in  referring  all  the  above 
Specimens  to  a  single  species,  yet  it  seems  certain  that'  all  are  very  closely  related, 
^nd  the  differences  separating  the  various  forms  are  after  all  quite  small.  Specu- 
lation, on  the  basis  of  mounted  ipecimeni  alone,  as  to  whether  they  may  not  con- 
stitute subspecies  is  futile.  The  species  as  a  whole  is  distinguishable  from  its  nearest 
•"^latives,  H.  hesperomydis,  H.  longula,  H.  malaytiana,  by  the  narrow  and  widely 
**^parated  lobes  of  the  third  pleurite,  the  tapering,  slender,  ventral  lobe  of  the  sixth 
'^•^urite  and  the  usually  present,  tapering  dorsal  lobe  of  the  seventh. 


7.  Hoplopleura  malaysiana  n.  sp. 
Figs.  44,  45. 
Specimens  Examined,     From  Rattus  vociferans  lancavensis,  Lan- 
*^avi  Island,  Malay  Straits  (U.  S.  N.  M.).    Holotype  a  female.    The  host 
■^«longs  to  the  subfamily  Murina  of  the  family  Muridae. 

Female  (Fig.  44).  Length  1mm.  Head  rather  short  and  broad, 
*nincate  anteriorly,  with  moderately  prominent  post-antennal  angles  and 
^vith  a  broad,  chitinized  area  on  the  ventral  side  between  the  antennae. 
f'korax  and  legs  of  ordinary  character;  sternal  plate  (Fig.  45B)  short 
and  broad. 

Pleural  plates  ( Fig.  45.^4 )  not  at  all  or  but  weakly  scaly,  the  spiracles 
moderately  large ;  first  pair  of  plates  of  ordinary  form ;  second  with  a 
short  dorsal  tooth  and  a  longer,  tapering  ventral  tooth ;  third  to  sixth  each 
divided  into  two  truncate  lobes,  the  ventral  lobe  much  narrower  than  the 
dorsal,  that  of  the  sixth  pair  tapering  and  pointed;  seventh  and  eighth 
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pairs  without  lobes  or  teeth ;  second  to  sixth  each  with  a  pair  of  small  setae, 
the  seventh  and  eighth  with  the  usual  slender  setae. 

Tergal  and  sternal  plates  well  developed,  occupying  a  little  more  than 
half  the  width  of  the  abdomen,  arranged  as  usual.  Tergal  plates  for  the 
ntist  part  with  four  to  eight  rather  slender  setae.  Sternal  plates  with  about 
the  same  number  of  sets,  but  these  smaller  than  those  of  the  dorsum. 


Fig.  44. — Hoplopleura  malaytiaiia  n.  sp.,  male  and  female. 

Paired  seta  of  the  third  sternite  weakly  developed,  not  borne  on  promi- 
nences. 

Male  (Fig.  44),  Length  0.9  mm.  Pleural  plates  as  in  the  female. 
Tergal  and  sternal  plates  arranged  in  the  usual  manner,  the  former  with 
for  the  most  part  eight  to  ten  slender  setje,  the  latter  with  six  to  seven. 
Genitalia  (Fig.  45C)  with  no  especially  distinctive  characters. 
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Notes.— This  sp«cies  is  somewhat  of  the  type  of  H.  longula  and  H.  affinu.  It 
■s  diatingaishable  by  the  narrow  ventral  lobes  of  the  pleural  plates  and  the  weak 
development  of  the  paired  seta  of  the  third  stemite. 


t'»K.    ^S.—Hoploplet 


I  malaysiana  n.  sp. :  A,  pleural  plates  of  female;  B,  sternal 
plate;  C,  genitalia  of  male. 


8.  Hoplopleura  chrotomydis  n.  sp. 
Fig.  46. 
Specimens  Examined.     From  Ckrotomys  whiteheadi,  IrJsan,  Ben- 
S««t,  Philippine  Islands  (U.  S.  N.  M.).    Holotype  a  female.    The  host  is 
*   fiflurid  of  the  subfamily  Hydromyina. 

Female.  In  general  form  and  appearance  closely  resembling  the 
^^'^ceding,  H.  nuUaysvina.  Differing  chiefly  in  the  form  of  the  pleural 
*^'ate8  (Fig.  AdA),  the  dorsal  lobe  being  narrower  and  more  or  less  trun- 
dle, the  ventral  lobe  in  each  case  slender,  tapering  and  pointed.  Sternal 
^taie  (Fig.  46B)  slightly  mora  angular  than  in  malaysiano.  Tergal  and 
^ernal  plates  with  for  the  most  part  six  to  nine  setx,  these  all  quite  slen- 
der. Paired  seta:  of  the  third  sternite  well  developed,  borne  on  slight 
l^rominences. 

Male.  Pleural  plates  as  in  the  female  but  with  the  dorsal  lobe  pointed 
^jid  tapering.  Tergal  and  sternal  plates  arranged  as  usual,  the  tergal 
t>Utes  for  the  most  part  with  eight  to  nine  slender  setae,  the  sternal  plates 
\vith  froni  five  to  seven,  these  slightly  stouter  than  those  of  the  dorsum. 
Genitalia  (Fig,  46C)  with  the  arms  of  the  pseudopenis  long,  diverging  but 
little. 


ibvCoogIc 


CONTRIBUTIONS  TOWARD  J^ 


Note. — In  general  this  species  approaches  quite  closely  H.  maiaystana  but  is 
readily  distinguishable  by  the  form  of  the  pleural  plates,  the  tapering,  ventral  lobe  of 
the  third  to  sixth  plates  being  quite  distinctive. 


)  ckroiomydis  n.  sp. :  A,  pleural  plates  of  female;  B,  sternal 
plate;  C,  genitalia  of  male. 

9.  Hoplopleura  oenomydis  n.  sp. 
Figs.  47,  48. 

Specimens  Examined.  Types  from  Oenomys  hyfioxanthus  bac- 
chante, Molo,  British  East  Africa  {F.  C.  M.  17090).  Holotype  a  female. 
Also  from  Dasymys  ittcomptus  helukus,  Nairobi,  British  East  Africa  (F. 
C.  M.  17046),  (a  single  specimen,  perhaps  a  straggler) ;  Thamnomys  sur- 
daster  poUonopus,  Sukenya  Mountain,  British  East  Africa  (F.  C.  M. 
17133) ;  Limnomys  mearnsi.  Grand  Malindang,  Mindanao,  Philippine  Isl- 
ands {U.  S.  N.  M.  144621);  Rattus  calcis,  Baguio,  Luzon,  Philippine 
Islands  (U.  S.  N.  M.  145778).  The  hosts  are  Murids. 

Female  (Fig.  47).  Length  1.5  mm.  Head  rather  slender  and  rela- 
tively small,  narrowly  rounded  in  front  of  the  antennae  and  with  slight 
post-antennal  angles  and  with  the  lateral  margins  of  the  hind  head  curved 
and  somewhat  convergent.  Thorax  and  legs  of  ordinary  form ;  sternal 
plate  (Fig.  48S)  elongate,  tapering  and  hlunt  posteriorly. 

Pleural  plates  (Fig.  48^)  slightly  or  not  at  all  scaly,  the  spiracles 
moderately  large ;  first  pair  of  plates  of  normal  form ;  second  pair  with  a 
short  dorsal  and  longer  ventral  tooth;  third  to  sixth  pairs  divided  into 
two  lobes  by  a  deep  and  rather  broad  incision,  the  ventral  lobe  in  each 
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•■^e  considerably  smaller  than  the  dorsal  lobe,  on  the  sixth  pair  being 
"'O'ely  a  tapering  tooth ;  seventh  and  eighth  pairs  without  lobes ;  second 
""■  with  a  pair  of  small  sets,  third  to  sixth  each  with  a  single  small 
^'  Seventh  and  eighth  with  the  usual  pairs  of  slender  setae. 
^  ^ergd  and  sternal  plates  distinctly  developed,  arranged  as  usual. 
^'Sai  plates  with  for  the  most  part  six  to  seven  rather  slender  setae,  ster- 


*="ig.  A7.—HoplopUu 


\  anomydis  n.  sp.,  male  and  female  from  (EHOmys 
hypoxanthus  bacchante. 


t*lates  with  seven  to  eight,  these  slightly  smaller  than  those  of  the  dor- 

,.^-      Paired  setae  of  the  third  stemite  well  developed,  slender,  set  on 
sU«,.  f     '  > 

^**l  prominences. 

,        ^IALE  (Fig.  47),    Length  0.95  mm.    Pleural  plates  in  general  as  in 

^Cmale,  but  with  the  ventral  lobes  narrower.    Tergal  and  sternal  plates 

.  *"*tlally  arranged,  the  tergal  plates  with  for  the  most  part  six  to  eight 

?**<ler  sctx,  the  sternal  plates  with  seven  or  eight.    Genitalia  {Fig.  48C) 

*^  no  especially  distinctive  characters. 
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Notes. — This  species  is  one  of  the  affinis-hesperomydis  group,  distinguishable 
chiefly  by  the  broad  dorsal  and  narrower  ventral  loha  of  the  third  pair  of  pleural 
plates,  the  tapering  ventral  lobe  of  the  sixth  pair  and  the  absence  of  lobes  on  the 


Fig.  Ad.—Hoplopleura  arnomydit  n.  sp.:  A,  pleural  plates  of  female;  B,  sternal 
plate ;  C,  genitalia  of  male.  All  figtires  from  specimens  from  (Ettomys 
hypoxanthus  baccfwHtt. 

seventh  and  eighth  pairs.  In  the  types  the  head  is  noticeably  slender,  but  this  char- 
acter is  not  especially  marked  in  the  specimens  from  the  other  hosts.  It  is  possible 
that  the  specimens  from  the  Philippine  hosts  should  not  he  referred  to  this  species, 
but  I  am  unable  to  fmd  any  very  definite  characters  upon  which  to  separate  them. 

10.  Hoplopleura  apomydiB  n.  sp. 
Figs.  49,  SO. 

Specimens  Examined,  From  Apom(«s  bardus,  Malindang  Peak, 
Mindanao,  Philippine  Islands  {U.  S.  N.  M.  144592).  Holotype  a  female. 
The  host  is  a  Murid, 

Female  (Fig.  49).  Length  1.1  mm.  Head  rather  short  and  broad, 
with  slight  post-antennal  angles.  Thorax  and  legs  of  normal  form;  ster- 
nal plate  rounded,  produced  posteriorly. 

Pleural  plates  ( Fig.  50A )  slightly  scaly,  spiracles  moderately  large ; 
first  pair  of  plates  of  ordinary  form ;  second  pair  with  a  short  dorsal  and 
a  slightly  longer  ventral  tooth ;  third  to  sixth  pairs  divided  into  two  lobes 
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Fis-  *9. — HoPtopUura  apomydU  a.  sp.,  abdomens  of  male  and  female. 


Fig.  50; — Hoplopltura  apomydii  a.  tp.u1,  pleural  plates  of  female;  B,  sternal  plate; 
C,  genitalia  of  male. 
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by  a  deep  and  radier  broad  incision,  the  ventral  lobes  slightly  narrower 
than  the  dorsal,  except  on  the  sixth  pair,  where  the  ventral  lobe  is  a 
tapering  tooth ;  seventh  with  a  broad,  tapering  dorsal  lobe ;  eighth  with- 
out lobes ;  second  with  two  small  sets,  third  to  sixth  with  one  small  seta, 
seventh  and  eighth  with  the  usual  pairs  of  slender  setae. 

Tergal  and  sternal  plates  arranged  as  usual,  but  unusually  large. 
Tergal  plates  with  from  four  to  six  small,  slender  setx.  Sternal  plates  for 
the  most  part  with  six  to  seven  similar  setae.  Paired  setae  of  the  third  ster- 
nite  slender,  set  on  slight  prominences. 

Male  (Fig.  49).  Length  0,75  mm.  Pleural  plates  in  general  as  in 
the  femQle,  but  with  the  ventral  lobes  narrower,  all  more  or  less  taper- 
ing. Tergal  and  sternal  plates  arranged  as  usual  with  for  the  most  part 
four  to  six  small,  slender  se\x.  GeHitalia  (Fig.  50C)  with  no  especially 
distinctive  characters. 

Notes. — This  species  is  another  of  the  offinis-hetpergmydis  group,  characterized 
by  the  broad  dorsal  and  ventral  lobes  of  the  third  pair  of  pleural  plates,  the  tapering 
ventral  lobe  of  the  sixth  pair  and  the  broad,  tapering  dorsal  lobe  of  the  seventh  pair, 
the  unusually  large  tergal  and  sternal  plates,  and  the  smallness  and  paucity  of  the 
dorsal  and  ventral  sets. 

11.  Hoplopleura  snkenyae  n.  sp. 
Fig.  si. 

Specimens  Examined.  A  single  female  from  Mus  triton,  Mt.  Su- 
kenya,  British  East  Africa  (F.  C.  M.  16769).  The  host  belongs  to  the 
subfamily  Murin<r  of  the  Murida. 

Female  (Fig.  51)  Length  1.2  mm.  Head  narrowly  rounded  or 
sli^tly  truncate  in  front,  with  slight  post-antennal  angles.  Thorax  and 
legs  of  ordinary  form;  sternal  plate  (Fig.  SIB)  almost  quadrangular, 
slightly  produced  anteriorly  and  with  a  short,  almpst  parallel-sided  process 
posteriorly. 

Pleural  plates  (Fig.  SIC)  strongly  scaly;  first  pair  of  ordinary  form; 
second  with  a  small,  lobe-like  process  at  each  posterior  angle;  third  to 
seventh  each  divided  into  two  lobes  by  a  deep,  narrow  incision  in  the  pos- 
terior mai^n,  the  lobes  of  the  third  pair  rounded,  those  of  the  fourth  and 
fifth  with  the  internal  angles  rounded  and  the  external  angles  slightly 
pointed,  those  of  the  sixth  and  seventh  narrow  and  rounded ;  eighth  with- 
out lobes ;  second  to  sixth  each  with  a  pair  of  small  setae  at  the  base  of  the 
incision ;  seventh  and  eighth  with  the  usual  slender  setae. 

Tergal  and  sternal  plates  arranged  as  usual,  strongly  developed,  ex- 
tending almost  across  the  abdomen.  Tergal  plates  with  for  the  most  part 
four  to  six  small,  stout,  acute  setae.    Sternal  plates  with  for  the  most  part 
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seven  to  eight  small,  slender  sets.    Paired  setae  of  the  third  sternite  rather 
small,  not  borne  on  prominences. 


Fif.  SI. — HoplopUira  sukenya  n.  sp. :  A,  female ;  B,  Sternal  plate ;  C,  pleural  platei. 

Note. — This  is  a  member  of  the  affinis-httperomydis  group,  the  pleural  plates 
reterobling  moit  closely  those  of  the  latter  species  but  marked  by  the  peculiarly 
shaped  lobes. 


12.  Hoplopleura  quadridentata  (Neum.). 
Fics.  52,  S3. 
1909.    Hamatopinus   {Potyplax)  quadridentatus  Neumann,  Arch,  de  Parasil.,  13: 
5 ;  3-15,  f.  13,  14. 

1915.  Hoplopletira  {?)  quadridentatus  (Neum.),  Kellogg  and  Ferris,  Ann.  Durban 

Mus..  1 :  155. 

1916.  Hofilopleura  quadridentatus   (Neum.),  Ferris,  "Cat.  Anoplura,"  Proc.  Cal. 

Aead.  Sei.  (4),  6:  156,  (part). 
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Previous  Records.  Recorded  by  Neumann  from  Nectomys  (=  Hol- 
ochiitts)  squamipes,  "Haul  Peru."  Later  erroneously  recorded  by  Ferris 
from  Nesoryzomys  narboroughi  from  the  Galapagos  Islands. 

Specimens  Examined.  From  Nectomys  squamipes,  Sapucay,  Para- 
guay (F.  C.  M.  18162),  and  N.  paimipes,  Princctown,  Island  of  Trinidad 
(F.  C.  M.  4908) ;  Oryeomys  fulvescens,  Orizaba,  Vera  Cruz,  Mexico  (U. 


Fig.  S2.~Hoplopltura  quadridentata    (Neum.),  male  and   female  from  Ntclomys 
squamipes. 

S.  N.  M.  58259) ;  and  O.  ros&alus,  Alta  Mira,  Tamaulipas,  Mexico  (U.  S. 
N.  M.  92935).    All  the  hosts  are  Murids  of  the  subfamily  Cricetina. 

Female  (Fig.  52).  Length  1.25  mm.  Head  narrowly  rounded  in 
front  of  the  antennae,  with  rather  prominent  post-antennal  angles  and  with 
a  broad,  chitinized  area  on  the  ventral  side  between  the  antenme.    Thorax 
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and  legs  of  nominal  form;  sternal  plate   (Fig.  53C)  elongate,  tapering 
posteriorly. 

Pleural  plates  (Fig.  53S)  large,  overlapping  and  presenting  a  mark- 
edly scaly  or  reticulate  appearance;  first  pair  of  normal. form;  second 
with  short  dorsal  and  ventral  teeth ;  third  to  sixth  with  the  posterior  mar- 
gin divided  into  four  prominent  lobes  of  nearly  equal  size,  the  outer  lobes 
somewhat  acute,  the  median  lobes  rounded ;  seventh  with  two  quite  long, 
tapering  lobes,  the  dorsal  lobe  with  a  small  lobule  on  the  inner  c 


-^ig.  S3. — Hophpleura  quadridenlata  (Neum.)  :  B,  pleural  plate  of  female;  C,  ster- 
nal plate;  E,  genitalia  of  male.  From  specimens  from  Neclomyi  jalmipts; 
D,  sixth  pleural  plate  of  specimen  from  Oryeomys  rostrotut.  HoploplfHra 
nesoryzomydis  n.  sp. ;  A,  pleural  plates  of  female,  paratype. 

eighth  without  lobes ;  second  with  two  seta,  third  with  one,  the  remainder 
Vrith  none  except  for  the  usual  pairs  on  the  seventh  and  eighth. 

Tergal  and  sternal  plates  well  developed,  but  occupying  scarcely  half 
the  width  of  the  abdomen,  arranged  as  usual,  the  tergal  plates  for  the 
«T»ost  part  with  four  to  five  rather  stout  setje,  the  sternal  plates  for  the 
>nost  part  with  six  or  seven  setse.  Paired  setae  of  the  third  stemitc  rather 
Vreakly  developed,  not  borne  on  prominences. 

Male  (Fig.  51).  Length  0.95  mm.  Pleural  plates  in  general  as  in 
the  female,  but  with  the  lobes  somewhat  less  prominent.  Tergal  and  ster- 
nal plates  arranged  as  usual,  with  for  the  most  part  six  rather  slender 
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setae.  Genitalia  (Fig.  52£)  with  the  basal  plate  scarcely  longer  than  the 
parameres  and  with  arms  of  the  pseudopenis  strongly  curved. 

Notes. — Having  at  hand  specimens  from  the  host  species  from  which  the  types 
of  this  species  were  taken  the  determination  may  be  regarded  as  quite  definite.  In 
the  light  of  these  specimens  it  appears  that  the  species  previously  recorded  by  me 
as  H.  guadridentata  from  Neioryiotnys  narhoro«ghi  must  be  considered  as  distinct, 
H.  quadridenlata  is  a  quite  well-defined  form  that  may  be  regarded  as  a  rather  near 
relative  of  H.  keiperomydU,  from  which  it  is  distinguishable  by  the  deeply  lobcd 
pleural  plates.  It  is  also  very  similar,  at  least  superficially,  to  H.  isontydis  n.  sp.,  an 
African  iorm.  The  latter  differs,  however,  especially  in  having  the  head  strongly 
angular  behind  the  antennas. 

The  specimens  from  the  two  species  o£  Orytomys  differ  somewhat  from  those 
from  Nectomyi.  those  from  0.  fuhirscens  lacking  the  ventral  lobe  of  the  seventh 
pleural  plate  and  those  from  O.  rostratus  having  the  dorsal  lobe  of  tbis  plate  (Fig. 
53D)  broader  than  in  the  typical  specimens  and  distinctly  two-toothed.  I  am, 
however,  not  disposed  to  recognize  these  as  distinct  forms. 

13.  Hoplopleura  nesoryzomydis  n.  sp. 

Fig.  SiA. 

1916.    Hoplopleura   quadridentata    (Neum.),  Ferris,  "Cat.  Anoplura,"  Proc.   Co/. 

Acad.  Set.  (4),  6:  156,  (part). 
1916.    Hoplopleura  quadridentala  (Neum),  Ferris,  Ptyehe,  23:  116,  f.  9^  lie,  12. 
( M  isidentificat  ion. ) 

Previous  Records.  Recorded  by  Ferris  as  H.  quadridentala  (Neum.) 
from  Neioryeontr/s-narborottghi,  and  N.  defessus,  Galapagos  Islands. 

Specimens  Examined.  As  recorded  above,  the  types  from  Nesosy- 
zomys  narborough  (holotype  a  female)  and  the  following:  Oryzomys 
angouya,  Sapucay,  Paraguay  (F.  C.  M.  18167),  and  0.  xantheolus,  Meno- 
cucho,  Peru  (F.  C.  M,  19431) ;  Zygodontomys  seorsus,  San  Miguel  Id., 
Panama  (U,  S.  N.  M.  116671).  The  hosts  are  Murids  of  the  subfamily 
Cricetina. 

Male  and  Female.  In  all  respects  closely  resembling  H.  quadri- 
dentala except  in  the  following  details:  Pleural  plates  (Fig,  53.^4)  with 
but  one  ventral  lobe  on  the  sixth  segment,  without  the  ventral  lobe  on  the 
seventh  and  with  the  lobes  oh  all  the  plates  less  well  defined. 

Notes. — It  is  possible  that  this  form  should  not  be  recognized  as  anything  more 
than  a  subspecies  of  H.  quadridextata,  but  it  is  quite  well  marked  and  n 
characters  over  a  rather  wide  host  and  territorial  range. 

14.  Hoplopleura  intermedia  Kellogg  and  Ferris. 
Figs.  54,  SSB-C-D,  565. 


1916.    Hoplopleura  intermedia  K.  and  F..  Ferris.  Ibid.,  1 :  243,  tf.  1 
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1916,  Hopiopleura  intermedia  K.  and  F.,  Ferris,  "Cat.  Anoplura,"  Proc.  Cat.  Acad. 
Sci.  (4),  6:  1S6. 

Previous  Records.  From  Rattus  (=  Mus)  concha,  Mfongosi,  Zulu- 
land,  South  Africa. 

Specimens  Examined.  As  recorded  above  and  from  the  following: 
Dendromys  mesomelas  insignis,  Kaimosi,  British  East  Africa  (U.  S.  N. 
M.  184091) ;  Rattus  tullbergi  peramyscus,  Molo  (F.  C.  M.  17025)  and 


Fig.  54.    Hoplopleura  intermedia  Kellogg  and  Ferris,  male  and  female,  from 
par^types. 

Guas  Naishu  Plateau,  British  East  Africa  (U.  S.  N.  M.  163353) ;  Zelo- 
tomys  hildegardte,  Mt,  Sukenya,  British  East  Africa  (F.  C.  M.  16955), 
The  hosts  are  Murids  belonging  to  the  subfamily  Murina,  except  the 
^enus  Dendromus,  which  belongs  to  the  Dendromyina. 
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Female  (Fig.  54).  Length  1.2  mm.  General  fonn  elongate  and 
slender.  Head  (Fig.  56B)  quite  short  and  broad,  narrowly  truncate  in 
■front,  with  prominent,  rounded,  post-antennal  angles.  Thorax  quite  short 
and  broad,  quite  heavily  chitinized  and  distinctly  reticulated;  sternal  plate 
(Fig.  SSC)  elongate,  rounded. 

Pleural  plates  (Fig.  55B)  large,  overlapping  and  strongly  reticulate 
or  scaly ;  first  pair  of  ordinary  form ;  second  to  fifth  divided  into  two  lobes 
by  a  deep,  narrow  incision  in  the  posterior  margin  and  with  the  outer 
angles  somewhat  produced ;  seventh  likewise  deeply  divided  into  two  lobes, 
these  narrow ;  eighth  with  a  single  slender,  tapering,  dorsal  lobe ;  second 
to  sixth  each  with  two  very  small  setae  at  the  base  of  fhe  incision,  the  sev- 
enth and  eighth  with  the  usual  pairs  of  slender  setae. 

Tergal  atuJ  sternal  plates  arranged  as  usual,  strongly  developed,  all  of 
about  the  same  width  and  occupying  about  half  the  width  of  the  abdo- 
mlen.  Tergal  plates  with  for  the  most  part  four  small,  stout  set«,  the  ster- 
nal plates  with  six  to  eig^t,  these  smaller  than  those  of  the  dorsum.  Paired 
setae  of  the  third  stemite  large  and  stout,  set  on  slight  prominences. 

Male  (Fig.  54).  Length  0.75  mm.  Pleural  plates  as  in  the  female 
except  for  the  absence  of  the  lobe  on  the  eighth  pair.  Tergal  and  sternal 
plates  arranged  as  usual,  the  tei^l  plates  with  for  the  most  part  about 
ten  small  setae,  the  sternal  plates  with  about  eight.  Genitalia  (Fig.  55£>) 
with  no  especially  distinctive  characters. 

Notes. — This  species  is  to  be  regarded  as  a  member  of  the  affims-ketferomydis 
group  but  is  marked  especially  by  the  dorsal  and  ventral  lobes  of  the  seventh  pleural 
plates  and  the  dorsal  lobe  of  the  eighth,  as  well  as  by  the  pronounced  angles  of  the 
head.    Its  nearest  relative  is  perhaps  the  next  species. 


15.  Hoplopleura  laticepe  n.  sp. 
Figs.  55^,  S6A. 

Specimens  Examined.  Two  females  only  from  Arvicanthis  umvit- 
tatus,  mouth  of  the  Benito  River,  West  Africa  (U.  S.  N.  M.  101514). 

Female.  Length  1.5  mm.  In  general  appearance  closely  resembling 
the  preceding,  but  with  the  post-antennal  angles  of  the  head  (Fig.  56^4) 
acute  and  even  more  pronounced,  with  the  setae  of  the  abdomen  larger  and 
with  the  third  to  seventh  pleural  plates  (Fig.  55^)  quite  deeply  four- 
lobed. 

Notes. — 1  regard  this  species  as  most  closely  related  to  H.  intermedia,  bnt  in 
the  form  of  the  pleural  plates  it  suggests  H.  quattridenlata  from  South  America. 
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Fig.  55. — Hoplopltura  latkept  n.  sp.:  A,  pleural  plates.    HoplopUura  intermedia 
KelloES  and  Ferris;  8,  pleural  plates;  C,  sternal  plate. 


ff^      ^J'/^ 


^r- 


■i 


Fig.  56- — Heads  of:  A,  Hoploplevra  laHcefis  n.  sp.,  and  B,  H.  mtennedia  Kellogg 
and  Ferris. 
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16.  Hoplopleura  enormis  Kellogg  and  Ferris. 

16a.  Hoplopleura  enormis  enormis  Kellogg  and  Ferris. 

Figs.  57,  SSB-C,  S9B. 

1915.  Hoplopleura  enormit  Kellogg;  and  Ferris,  Ann.  Durban  Mm.,  1 :  155,  pL 

f.4-4». 

1916.  Hoplopleura  enormit  K.  and  F.,  Ferris,  Ibid.,  1 :  247. 

1916.    Hoplopleura  enormia  K.  and  F.^  Ferris,  "Cat.  Anoplura,"  Proe.  Col.  At 
Set.  (4),  6:  154. 


Fig.  57. — Hoplopleura  enormis  enormit  K.  and  F.,  male  and  female. 


Previous  Records.  From  Arvicanthis  dorsalis,  Mfongosi,  Zululai 
South  Africa,  According  to  Dr.  G.  S.  Miller  the  proper  name  for  this 
Lemniscomys  griselda  spinalis. 
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Specimens  Examined.  The  types  and  two  females  from  Lemnis- 
comyi  barbarus  zebra,  Rhino  Camp,  Gondokoro,  Africa  (U.  S.  N,  M. 
J65195).    The  hosts  are  Murids  of  the  subfamily  Murtna. 

Female  (Fig.  57).  Length  1.3  mm.  Head  (Fig.  58B)  elongate,  the 
anterior  margin  narrow  and  truncate,  the  post-antennal  angles  moderately 
prominent,  the  lateral  margins  of  the  hind  head  curved  and  slightly  con- 
"crgent.  Thorax  and  legs  of  ordinary  form;  sternal  plate  (Fig.  58C) 
short,  broad,  and  produced  but  little  posteriorly. 

Pleural  plates  (Fig.  59S)  somewhat  scaly;  first  pair  of  ordinary 
'orm ;  second  with  a  slender,  tapering  process  both  dorsally  and  ventrally ; 
*hird  to  fifth  with  four  and  the  sixth  with  three  tapering  finger-like  proc- 
esses of  which  the  dorsal  is  nearly  twice  as  long  as  the  plate  itself,  the 
others  scarcely  longer  than  the  plate ;  seventh  with  a  single  dorsal  process 
*«'ch  is  longer  than  the  plate ;  eighth  with  no  processes ;  none  of  the 
plates  with  setae  except  for  the  usual  pairs  of  slender  setae  on  the  seventh 
*"d  ei^th. 

Tergal  and  sternal  plates  arranged  as  usual,  strongly  developed,  occu-' 
pying  about  half  the  width  of  the  abdomen.  Tergal  plates  with  for  the 
"''^t  part  four  quite  stout  setae ;  sternal  plates  with  five  to  eight  setae,  those 
°'  the  median  area  smaller  than  the  others.  Faired  setae  of  the  third  ster- 
"'^^  large  and  long,  set  on  slight  prominences. 

Wale  (Fig.  57).  Length  1  mm.  Pleural  plates  in  general  as  in  the 
*»nale,  but  with  the  dorsal  processes  tending  to  be  shorter,  that  of  the 
***'^nth  pair  practically  obsolete.  Tergal  and  sternal  plates  arranged  as 
^*^3-l.  Tergal  plates  with  for  the  most  part  four  to  six  rather  stout  setas, 
^*^al  plates  with  six  to  seven,  these  smaller  than  those  of  the  dorsum. 
^*iitalia  not  in  condition  for  description. 

Notes. — The  specimens  from  Lemniscomys  barbarus  tebra  differ  from  the  type 
.  **aving  the  dorsal  processes  of  the  pleural  plates  noticeably  shorter.  However, 
t^o  specimens  available  are  in  poor  condition,  and  I  do  not  care  to  base  a  name 
a**'*  them.  It  is  possible  that  these  represent  Pediculus  spiculiftr  Gervais,  recorded 
.^^  '■'3m  a  subspecies  of  this  host  {"Mus  barbarus"')  but  the  original  description  is 
■         *>iadequ3te  to  permit  a  decision,  especially  as  there  is  every  probability  that  there 

™**other  species  also  on  this  host. 
^  This  is  a  most  extraordinary  form,  but  it  is  evident  that  the  remarkable  char- 

j^  ^i"  of  the  pleural  plates  is  merely  an  extreme  development  of  the  conditions  seen 
laff^'  guadridentala  and  H.  talicepi.    The  alEnities  of  the  species  are  probably  with 

^1  It  is   possible  that  the  two   forms   described   below   should  be   recognized   as 

t^j  **»]ct  species,  but  they  are  evidently  very  close  to  H.  enormis,  and  I  should  wish 
^.     "^*ow  something  .of  tho  amount  of  variation  before  placing  them  as  such.     For 
^   Present  I  regard  them  as  subspecies  of  enormis. 
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16b.  Hoplopleura  enormis  pelomydis  n.  ssp. 
Figs.  SSA.  59,4. 

Specimens  Examined.  Type  from  Pelomys  failax  iridescens,  Suinr 
mit  Sagalla,  British  East  Africa  (U.  S.  N.  M.  183667).  Holotype  a 
female.  Also  from  Lemniscomys  pulchellus.  River  Ja,  Cameroon  (U,  S, 
N.  M,  125426),  and  Lemniscomys  stricius  ardens,  Wambugu,  British 
East  Africa  (U.  S.  N.  M.  163646).  The  hosts  are  Murids  of  the  sub- 
family Marina. 

Female.  Length  1.3  mm.  Differing  from  the  female  of  H,  enormis 
enormis  in  the  form  of  the  pleural  plates  (  Fig.  59/4 ) ,  the  sixth  pair  having 


Fig.  S6.~Hop\opkura 


pelomydis  n.  sp. :  A,  genitalia  of  male.    Hoplopleura 
K.  and  F. :  B,  head ;  C,  sternal  plate. 


four  processes  instead  of  three,  the  seventh  pair  two  processes  instead  of 
three  and  having  no  long  setae,  and  the  eighth  having  a  single  long  dorsal 
process, 

Male.  Length  1  mm.  Differing  from  the  male  of  H.  enormis  enor- 
mis in  having  the  dorsal  process  of  each  pleural  plate,  except  the  third, 
shorter  than  the  second  process.  Genitalia  (Fig.  58v4)  witfi  no  especially 
distinctive  characters. 
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I6c.  Hoplopleura  enormis  mylomydiB  n.  ssp. 

Fia  59C. 

Specimens  Examined.    From  Mylomys  roosevelti,  Kaimosi  (U.  S. 

^-  M.  183602),  and  Molo  (F.  C.  M.  16842),  British  East  Africa.    Types 

from  the  first-named  locality.    Holotype  a  female.    The  host  is  a  Murid 

of  the  subfamily  Murina. 


*«.  S9.— Pleural  plates  of  females  of:  A,  Hoploplntra  enormii  ptlonty4u  t 
B,  H.  enormis  enormis  K.  and  F.;  C,  H.  enormis  mylomydis  a.  ap. 


Female.  Length  1.5  mm.  Resembling  the  type  form  except  that 
*ht  second  pair  of  pleura)  plates  bear  two  setse,  the  dorsal  process  on  each 
Plate  is  but  little  longer  than  the  others,  and  the  seventh  plate  bears  no 


Male.  Length  1.1  mm.  Resembling  the  type  form  except  that  the 
dorsal  process  is  on  none  of  the  pleural  plates  longer  than  the  second 
process. 
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17.  Hoplopleura  merionidis  n.  sp. 
Fio.  60. 
Specimens  Examined.    Three  females  from  Meriones  psammophi- 
lus,  Shensi,  China  (U.  S.  N.  M.  172528).    The  host  is  a  Murid  of  the 
subfamily  CerbiUina. 


Fig.  60.— Hoplopleura  mmonidis  a.  sp. ;  A^  female;  B,  sternal  plate;  C,  pleural 
plates. 

Female  (Fig.  60^).  Length  1.1  mm.  Head  elongate,  acute  anteri- 
orly, with  slight  prominences  at  the  post-antennal  angles  and  with  the  lat- 
eral margins  of  the  hind  head  nearly  parallel.  Thorax  and  legs  of  ordi- 
nary form;  sternal  plate  (Fig.  60S)  short  and  shield-shaped. 

Pleural  plates  (Fig.  60C)  but  slightly  or  not  at  all  scaly;  first  pair  of 
ordinary  form ;  second  with  a  short  dorsal  tooth  and  a  long,  tapering  ven- 
tral tooth ;  third  to  sixth  divided  into  two  lobes  by  a  quite  deep,  curved 
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KoiaTgitiation,  the  outer  angles  somewhat  produced  and  the  posterior  mar- 
gin of  the  lobes  having  a  ra^ed  appearance ;  seventh  and  eighth  without 
'obes;  second  to  sixth  with  a  pair  of  short  setx  in  the  emargination,  the 
^"enth  and  eighth  with  the  usual  pairs  of  long  setx. 

Tergal  and  sternal  plates  of  the  abdomen  rather  weakly  developed, 
*oaie  of  them  tending  to  be  obsolete,  arranged  as  usual,  for  the  most  part 
*ith  from  six  to  eight  slender  setae  and  with  one  or  two  setse  between 
"■efr  ends  and  the  pleurites.  Paired  setae  of  the  third  sternite,  long  and 
lender,  borne  on  slight  prominences. 

.,        Motes. — This  is  apparently  a  member  of  the  aButu-htsperomydit  K'^up,  ^^ 
*  Pecnliarly  shaped  head  and  sternal  plate  distinguish  it  from  all  other  species. 

18.  Hoplopleura  pectinata  (Cummings). 
Figs.  61,  62. 


I^.  61.    Hoplopleura  pectittata  (Cummings),  male  and  female. 
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1913.    Polyplas  pectinata  Cummingi,  Bid.  EmI.  Res^  4:  : 
1916,    Polyplax  pectinata  Cubl,  Ferrb,  "Cat.  Anoplura," 


6:  174. 


:.  Col.  Acad.  Sci.  (4), 


1916.    Hopioplevra  pectinata  (Cum.),  Ferris,  Ibid.  (4),  6:  205. 

Previous  Records.  From  Raltus  (=  Epimys)  surifer,  Biserat,  Jalor, 
Malay  Peninsula.  This  host  was  erroneously  recorded  by  Ferris  (ref. 
cited)  as  Epimys  auifer. 

Specimens  Examined.  From  Rattus  surifer,  Trong,  Lower  Siam 
(U.  S.  N.  M.  86750).  The  host  is  a  Murid  of  the  subfamily  Murina. 


Fig.  62.—Hoploplei 


a  pectinata  (Cummings)  :  A,  pleural  plates  of  female;  B,  ster- 
nal plate;  C,  genitalia  of  male. 


Female  (Fig.  61).  General  form  elongate  and  slender,  derm  every- 
where tending  to  be  chitinized  and  scaly  or  reticulated.  Length  2  mm. 
Head  short  and  broad,  narrowly  truncate  in  front,  with  prominent  and 
acutely  rounded  post-antennal  angles.  Thorax  unusually  short  and  broad, 
the  lateral  margins  almost  straight,  the  spiracles  borne  on  slight  promi- 
nences; sternal  plate  (Fig.  62B)  rounded,  elongate. 

Pleural  plates  (Fig.  62A)  very  large,  overlapping,  strongly  reticulate; 
first  pair  apparently  not  free  from  the  dorsum  and  but  weakly  chitinized  ; 
third  to  seventh  pairs  divided  into  two  broad  and  nearly  equal  lobes  by  a 
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deep,  narrow  incision  in  the  posterior  margin  and  with  the  outer  angles 
sli^tly  produced ;  eighth  pair  Hkewise  with  two  lobes,  but  these  slender 
and  tapering,  the  dorsal  lobe  longer  than  the  ventral ;  third  to  sixth  pairs 
with  two  very  small  setae  in  the  incisions,  the  seventh  and  eighth  with  the 
setae  slightly  longer  but  much  shorter  than  usual. 

Tergal  and  sternal  plates  arranged  as  usual,  strongly  developed,  for 
the  most  part  with  four  to  six  small,  slender  setas.  Paired  setae  of  the 
^rd  stemite  scarcely  or  not  at  all  differentiated. 

Abdomen  terminating  in  a  series  of  eight  quite  long,  stout  spines, 
*ach  of  which  is  borne  at  the  tip  of  a  low  prominence. 

Male  (Fig.  61).  Length  1.25  mm.  Pleural  plates  as  in  the  female. 
*^^gal  plates  arranged  as  usual,  very  large,  occupying  the  greater  part  of 
'a^ch  segment,  for  the  most  part  with  an  irregular  row  of  four  to  twelve 
^^>t,  slender  setae,  these  set  some  distance  in  from  the  posterior  margin 
''f  the  plate.  Sternal  plates  likewise  arranged  as  usual,  each  with  seven  to 
""^c  smnll  setae.  Genitalia  (Fig.  63C)  with  all  the  parts  somewhat  elon- 
f*ted,  but  otherwise  not  especially  distinctive. 

IMoTE. — This  is  a  peculiar  and  isolated  species,  probably  finding  its  nearest 
'^'^tives  in  the  affittii-kesperomydis  group,  but  not  iotimately  connected  with  any 
*"*»er   known  form. 

19.  Hoplopleura  neumanni  Fahr. 
Fig.  63. 
1-901.       Hitmatopinus  pracituj  Neumann,  Areh.  de  Parasit.,  5:  600^1,  (part).   (Ty- 
pographical error  for  priecUttt). 


I9Q2. 


Htematopinut  Pracisui  Neumann,  Ibid.,  6:  144,  (part). 

Polyplax  (f)  pritcisut  (Neumann),  Dalla  Torre,  "Anoplura,"  Cen.  Ins.,  p.  13, 


I90!>, 


(part). 
Hamatopinus  (.Polyplax)  prtrcisus  Neumami,  Neumann,  Arch,  de  Parasit., 
jg  13 :  S23-S24,  f.  23. 

"-     Hamalopinus  (Polyplax)  pracisvs  Neumann,  Ferris,  Proc.  Cal.  Acad.  Sd. 
ISla  (<).«-.  1?8,  (part). 

■     Hoplopleura  nettmanm  Fahrenholz,  lahresb.  drs  Niedersach  Zool.  Ver.,  p.  26. 
Previous  Rerords.     Known  only  from  the  original  description  and 
^*^rd,  from  "gros  rats"  in  Abyssinia. 

Specimens  Examined.  A  single  female  from  the  type  lot  and  a  sin- 
?*    female  from  Tatera  nigricauda  nyama,  Iriola  River,   British  East 
^^'"ica  (U.  S.  N.  M.  183935).    The  genus  Tatera  belongs  to  the  subfamily 
^^'billina  of  the  family  Muridae. 

Female  (Fig.  64).  Length  1.8  mm.    Head  (Fig,  64D)  narrowly 


»<i., 
>i»i 


"icate  anteriorly,  but  little  produced  in  front  of  the  antennae ;  post-anten- 
angles  acute  and  prominent.    Thorax  short  and  broad,  the  sternal  plate 


^^g.  63B)  somewhat  cordate,  the  l^s  of  the  type  common  to  the  genus. 
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Pleural  plates  (Fig.  63C)  as  follows:  First  pair  of  ordinary  form; 
second  with  a  short  dorsal  and  a  longer  ventral  process;  third  to  sixth 
each  with  four  slender,  acute  processes  which  are  slightly  shorter  than  the 
body  of  the  plate  and  with  a  median  pair  of  short,  rounded  processes  from 
each  of  which  there  rises  a  long,  slender  seta ;  seventh  with  a  single  slen- 
der dorsal  process,  with  two  long  and  one  shorter  seta;  eighth  without 
processes,  with  the  usual  pair  of  slender  setae  and  two  shorter  setae. 


Fig.  a.—HoplopleuTC 


i  Fahr. :  A,  female;  B,  sternal  plate; 
plates ;  D,  head. 


C,   pleura] 


Tergal  and  sternal  plates  occupying  about  half  the  width  of  the  abdo- 
mien,  narrow  and  for  the  most  part  bearing  from  six  to  ten  slender  setje. 
Fourth  to  seventh  segments  with  one  or  two  setae  between  the  ends  of 
each  tergal  and  sternal  plate  and  the  pleurites.  Paired  setje  of  the  third 
sternite  of  ordinary  form. 

Notes.— In  my  catalogue  of  the  Anoplura  (1916)  I  expressed  the  opinion  that 
the  original  description  of  Htematopinus  pracisus  was  based  upon  specimens  repre- 
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Mniing  two  species  of  different  genera.  Fahrenholz  (1919)  has  accepted  this  view- 
point and  (although  he  has  not  seen  specimens)  has  pointed  out  that  one  of  the 
species  is  a  Polyplax,  the  other  a  Haplopleura.  He  has  restricted  the  name  pracitus 
to  the  species  of  Polyplax,  which  is  the  male  described  by  Neumann,  and  has  given 
ihc  name  Hoplopleura  neumanm  to  the  female. 

Through  the  very  great  kindness  of  Professor  A.  Martin  of  the  Bcole  Viteri- 
naire  of  Toulouse  I  have  been  enabled  to  see  one  of  Neumann's  slides  and  to  confinn 
the  above  opinions.  Unfortunately  the  female  only  of  H.  n«umannt  was  represented 
DQ  this  glide,  and  the  male  remains  unknown. 

H,  nenmanni  is  one  of  a  peculiar  group  of  African  species  which  includes  three 
other  species  that  1  am  here  describing  as  new.  A  relationship  with  H.  tnormis  and 
its  related  forms  is  suggested. 

20.  Hoplopleura  biseriata  n.  sp. 
Flo.  6iA. 
Specimens  Examined.   A  single  female  from  Malacothrix  sp.,  Bo- 
tnaville.  Orange  Free  State,  Africa,  received  through  the  kindness  of  Mr, 


Fig.  64. — Abdomen  of  female  of :  A,  Hoplopleura  biseriata  n.  sp.,  and  B, 
H.  veprecula  a.  sp. 

G.  A,  H.  Bedford  and  now  in  Mr.  Bedford's  collection.    The  host  is  i 
Murid  of  the  subfamily  Dendromyitue. 
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Female  (Fig.  6^A).  Length  not  recorded.  Head  rather  broad,  with 
quite  pronunent  post-antennal  angles.  Thorax  and  legs  of  ordinary  form, 
the  sternal  plate  as  in  H.  netutumni. 

Pleural  plates  identical  with  those  of  H.  neumanni.  Tergal  and  ster- 
nal plates  strongly  developed,  the  third  segment  both  dorsally  and  ventrally 
with  three  plates,  the  remainder  with  not  more  than  two.  In  each  case 
the  anterior  plate  is  the  broader.  Dorsal  plates  with  eight  or  nine  rather 
stout  setae,  ventral  plates  with  S-10.  First  plate  of  the  third  stemite  with 
the  usual  paired  sets. 

Notes.— Tbis  species  is  undoubtedly  closely  related  to  H.  neumanni,  but  the 
preience  of  but  two  tergal  and  sternal  pktet  on  the  majority  of  the  abdominal  seg- 
ments is  quite  distinctive.  It  is  a  striking  example  of  how  even  the  most  Stable  char- 
acters may  at  times  break  down. 


21.  Hoplopleura  cryptica  n.  sp. 

Figs.  65,  66B,  66D,  66E.  66G. 

Specimens  Examined.  From  Tatera  liodon  smithii,  Kikondu, 
Uganda(U.  S.N.  M.  165302).  Holotype  a  female.  The  host  is  a  Murid 
of  the  subfanuly  Gerbillina. 

Fehaijc  (Fig.  65).  Length  1.6  mm.  A  stout-bodied  species.  Head 
(Fig.  66£)  and  thorax  quite  heavily  chitinized,  the  head  rather  short  and 
broad,  with  prominent,  rounded  post-antennal  angles.  Thorax  and  legs  of 
the  usual  form,  the  thorax  without  the  usual  pair  of  dorsal  sets;  sternal 
plate  (Fig.  66D)  slightly  broader  than  long,  oval,  produced  slightly  ante- 
riorly and  posteriorly. 

Pleural  plates  (Fig.  66B)  large;  first  pair  of  ordinary  form;  second 
with  short  dorsal  and  ventral  teeth ;  third  to  sixth  each  with  four  slender, 
finger-like  processes  which  are  about  half  as  long  as  the  plate  itself  and 
are  more  or  less  serrate  at  the  tips ;  seventh  with  a  single  dorsal  process ; 
ei^th  with  none;  second  to  sixth  each  with  a  pair  of  stout  setae  borne 
upon  prominences  between  the  two  median  k)bes ;  seventh  and  eighth  with 
the  usual  pair  of  slender  setae  and  with  one  to  three  stout  sets  along  the 
ventral  mar^n. 

Tergal  and  sternal  plates  well  developed,  arranged  as  usual,  almost 
concealed  beneath  the  many  long,  stout  sets,  of  which  each  plate  bears 
from  ten  to  twenty.  Third  stemita  with  two  groups  of  three  stout  setse 
instead  of  the  usual  two  pairs. 

Male  (Fig.  65),  Length  1.3  mm.  Pleural  plates  as  in  the  female 
except  for  the  presence  of  a  short  process  at  the  dorsal  angle  of  the  sev- 
enth plate.  Tergal  and  sternal  plates  arranged  as  usual,  very  large,  bear- 
ing from  fourteen  to  more  than  thirty  stout  sets.    Genit<dia  (Fig.  66G) 
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with  the  parameres  broad  and  flattened,  the  pseudopenis  small  and  weak 
with  the  shaft  almost  obsolete  and  the  arms  not  serrate. 


Fig.  65.— HophpUura  cryptica  n.  sp.,  male  and  female. 

Nons. — This  remarkable  species  resembles  H.  neumaHtu  in  the  form  of  the 
^■tnral  plates,  but  is  readily  distinguishable  by  the  great  number  of  stout  setK. 

22.  Hoplopleura  veprecula  n.  sp. 
Figs.  64fl,  bSA,  66C,  i56P. 
Specimens  Examined.    Three  females  from  Tatera  bohmi  varia. 
South  Guaso  Nyiro,  British  East  Africa  (U.  S.  N.  M.  162250).    The  host 
is  a  Murid  of  the  subfamily  Gerbiilina. 

Female.     Length  1.6  mm.     Head  (Fig.  66F)   somewhat  elongate. 
Sternal  plate  (Fig.  66C)  more  or  less  quadrangular.    Pleural  plates  (Fig. 
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6SA)  with  the  setae  not  borne  on  prominences  and  with  the  lobes  shorter 
than  in  H.  cryptica  and  but  little  serrate.  Tergal  and  sternal  plates  more 
weakly  developed  than  in  cryptica  and  with  from  eight  to  twelve  slender 
seta:. 


Fig.  66. — Hoplopteura  vefirecula  n.  sp. :  A,  pleural  plates  of  female ;  C,  sternal  plate ; 
F,  head.  Hoplopleura  cryptica  n.  sp. ;  B,  pleural  plates  of  female ;  D,  ster- 
nal plate;  £,  head;  G,  genitalia  of  male. 

Notes. — This  is  evidently  a.  close  relative  of  H.  cryptica,  but  the  more  slender 
head,  the  differently  shaped  sternal  plate,  the  differently  shaped  pleural  plates,  and 
the  smaller  and  less  numerous  sets  render  it  quite  distinct.  It  differs  from  H.  ntu- 
matini  especially  in  the  shape  of  the  pleural  plates,  which  do  not  have  the  sets  borne 
on  prominences. 

23.  Hoplopleura  erratica  (Osbom). 

(Synonymy  under  subspecies.) 

23a.  Hoplopleura  erratica  erratica  (Osborn). 

Figs.  6?,  68. 

1896.    Hamatopinus  trraticus  Osborn,  U.  S.  Dept.  Agric.,  Div.  Ent.,  Bui.  5,  n.  >.: 


190*.    Polyplax  (.')  t 


I  (Osb.),  Enderlein,  Zool.  Ant.,  2 
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1908.    Polyflax  (f)  erralieo  (Osb.),  Dalla  Torre,  "Anoplura,"  Gen.  Ins.,  p.  13. 
WIS.    Hoplopltura  (r)  erratiea  (Osb.),  Kellogg  and  Ferris,  "Anoplnra  and  Mall. 

N.  Amer,  Mam.,"  Stanford  Univ.  Publ.,  p.  18. 
"'6.     Hoplopltura  erratita  (Osb),  Ferris,  "Cat.  Anoplura,"  Proc.  Cat.  Acad.  Sci. 
(4),  6:  ISS. 
Previous   Records.    Type   said  to  have  been   taken   from   a  gull 
(Larvs  sp. ) ,  but  this  evidently  is  an  error.    Also  recorded  by  Osbom  from 


Fig.  67. — Hoplopltura  erratiea  erratiea  (Osb.),  male  and  female. 


^C-** 


^Topterus  volans  {=  votucella) ,  Microlus  (=Arvicoh)  pennsylvani- 
'  and  Tarmas  (=  Sciurus)  strialus.  As  is  indicated  in  the  notes  below, 
"•hese  records  except  that  of  Tamias  slrtatus  are  to  be  regarded  as  erro- 
^^-*us,  and  this  is  to  be  taken  as  the  type  host.    The  host  is  a  ScJurid  of 
subfamily  Sciurina. 
Specimens   Examined.     From   Tamias  striatus.   Sing  Sing,   New 
'^^rk  (U.  S.  N.  M.  135553) ;  Washington,  D.  C.  (U.  S.  N.  M.) ;  Qarks- 


all 


Ha. 
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ville,  Tenn.  (U.  S.  N.  M.  35147);  Waterloo,  Ind.;  Eutamias  alpinus, 
Tuolumne  Meadows,  Cal.    The  hosts  are  Sciurids. 

Female  (Fig.  67),  Length  1.1  nun.  Head  acutely  rounded  anteri- 
orly, with  slight  post-antennal  angles  and  with  a  pair  of  small,  chitinized 
areas  on  the  ventral  side  between  the  bases  of  the  antennae.  Thorax  and 
legs  with  no  unusual  characters  except  for  the  absence  of  the  olecranon 
process  on  the  posterior  tibia;  sternal  plate  (Fig.  68B)  triangular,  with 
the  apex  posteriorly. 


Fig.  68. — Hoplopleura  erratica  erralica  (Osb.)  :  A,  genitalia  of  male;  B,  sternal 
plate;  C,  pleural  plales  of  female.  From  specimens  from  Tamias  striaUu, 
Clarksville,  Tenn. 

Pleural  plates  (Fig.  68C)  rather  small,  overlapping  but  little,  not 
scaly ;  first  pair  of  ordinary  form ;  second  with  a  short  dorsal  tooth  and  a 
slightly  longer  ventral  tooth ;  third  to  fifth  each  with  each  posterior  angle 
produced  into  a  slight  tooth ;  sixth  to  eighth  without  teeth ;  second  to 
sixth  each  with  a  pair  of  slender  setse  and  the  seventh  and  eighth  with  the 
usual  pairs  of  long  setae. 

Tergal  and  sternal  plates  undeveloped  except  for  the  two  anterior 
plates  of  the  third  tergite,  the  second  stemite  and  the  three  plates  of  the 
third  stemite  and  the  first  plate  of  the  fourth  stemite.  Rows  of  sets, 
however,  arranged  in  the  normal  manner,  for  the  most  part  with  ten  to 
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twelve  rather  stout  sets.    Paired  setx  of  the  third  stemite  small,  stout, 
close  together  on  slight  prominences. 

Male  (Fig.  67),  Length  0,9  mm.  Pleural  plates  as  in  the  female. 
Tergal  and  sternal  plates  very  weakly  developed,  arranged  in  the  usual 
manner,  with  from  eight  to  ten  setx  and  with  two  or  three  setae  between 
the  ends  of  the  plates  and  the  pleurites  on  the  fourth  to  seventh  segments. 
Genitalia  (Fig.  68A)  with  the  basal  plate  rather  long  and  slender,  the 
parameres  notched  at  the  tip,  and  the  pseudopenis  with  short,  strongly 
bent  arms,  which  are  but  little  longer  than  the  shaft. 

NoTxs. — The  original  description  of  this  species  is  unusually  inadequate  and 
affords  not  even  a  hint  as  to  the  identity  of  the  species.  The  types,  however,  are 
still  in  existence  in  the  collection  of  the  Boston  Society  of  Natural  History,  and 
&4r.  C.  W.  Johnson,  curator  of  that  collection,  has  kindly  examined  them  for  me 
and  has  also  sent  me  some  other  specimens  from  Tamias  striatus,  from  the  Osborn 
collection,  which  he  considers  to  be  the  same  species.  Accepting  his  conclusions 
Cand  they  are  probably  correct)  the  species  of  Hophpleura  infesting  Tamiat  slriatut 
"^will  stand  as  H,  erratica. 

This  species  may  be  regarded  as  the  type  of  a  group  which  occurs  in  part  on 
hosts  of  the  family  Sdtiridee  and  in  part  on  Murida,  the  group  being  distinguished 
<=:hiefly  by  the  simplicity  of  the  pleural  plates. 

23b.  Hoplopleura  erratica  arboricola  Kellogg  and  Ferris. 

1915.  Hoplopleura  arboricola  Kellogg  and  Ferris,  "Anoplura  and  Mall.  N.  Amer. 

Mam.,"  Stanford  Univ.  Ptibl.,  p.  19,  pi.  4.  f.  8;  tf.  6,  7,  (part). 

1916.  Hoptopleura  arboricola  K,  and  F.,  Ferris.  "Cat.  Anoplura,"  Proc.  Cal.  Acad. 

Sci.   (4),  8:   IH   (part), 
3916.    Hoplopleura  arboricola  K.  and  F..  Ferris,  Piycke.  23:  112,  (part). 

Previous  Records.  Type  (see  notes  below)  from  Eutamias  hindsi, 
Inverness,  Marin  Cotmty,  Cal.  Also  from  Eutamias  toTvnsendi  ocrogenys. 
Freestone  and  Cazadero ;  Eutamias  speciosus  frater,  Yosemite  National 
Park;  Eutamias  merriami  pricei,  Stanford  University,  and  Eutamias 
species,  Covelo  and  South  Yolla  Belly  Mountain,  California.  Erroneously 
recorded  from  Eutamias  alpinus,  Sciurus  griseus  and  Sciurus  douglasi, 
California,  and  Tatttias  striatus,  Iowa.    The  hosts  are  Sciurids. 

Specimens  ExAMiNEa    As  above  recorded. 

Female.  Differing  from  that  of  H.  erratica  erratica  only  in  the  pres- 
ence of  very  attenuated  plates  on  all  the  segments  of  the  abdomen. 

Male.    Apparently  not  differing  from  that  of  H.  erratica  erratica. 

Notes.— In  the  original  description  of  this  species  there  were  included  speci- 
mens from  Sciurus  douglasi,  S,  griseus,  and  Tamias  striatus.  Those  from  the  spe- 
cies of  Sciurus  and  from  Tamias  I  now  regard  as  distinct  species.  No  type  was  desig- 
nated, and  in  a  later  note  (1916)  I  designated  as  the  type  host  Sciurus  douglasi  albo- 
limbalus.  This  was  in  error,  as  specimens  from  this  host  were  not  included  in  the 
original  description.  The  matter  of  the  type  is  therefore  still  open,  and  I  designate 
as  lectotypes  specimens  from  Eutamias  hindsi,  Inverness,  Cal. 

This  form  is  very  close  to  H.  erratica  and  more  or  less  intergrades  with  it. 
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24.  Hoplopleura  sciuricola  n.  sp. 
Figs.  69,  70. 

1915.  Hoplopleura  arbgricola  Kellogg  and  Ferris,  "Anoplura  and  Mall.  N.  Amer. 

Mam,"  Stanford  Univ.  PubL,  p.  19,  (part). 

1916.  Hoplopleura  arboricola  K.  and  F.,  Ferris,  "Cat.  Anoplura,"  Proc.  Cat.  Acad. 

Sci.  (4),  6:  154,  (part). 
1916.    Hoplopleura  arboricola  K.  and  F.,  Ferris,  Psyche,  23:  112,  (part). 


Fig.  69. — Hoplopleura  sciuricola  n.  sp.,  abdomen  of  male  and  female. 

Previous  Records.  Recorded  as  Hoplopleura  arboricola,  from 
Sciurus  griseus,  S.  douglasi  albolinihatus  and  5'.  douglasi  mallipilosus, 
from  various  points  in  California. 

Specimens  Examined.  As  above  recorded  and  from  the  following: 
Holotype  (a  female)  and  allotype  from  Scturus  carotinensis.  Bayou  St. 
Louis,  Miss.  (U.  S.  N.  M.  23691),  and  Tarpon  Springs,  Fla. ;  5'.  arizo- 
nensis  haachucha,  Huachucha  Mountains,  Arizona ;  S.  griseogena,  Macu- 
to,  Venezuela  (F.  C.  M.  17621);  S.  hudsonicus  pelulans.  Glacier  Bay, 
Alaska,  and  5'.  hudsonicus  vancouverensis,  Kuiu  Islands,  Alaska ;  S.  kai- 
babensis,  Kaibab  National  Forest,  Arizona  (U.  S.  N.  M.  168301) ;  5".  ne- 
saus,  Margarita  Island,  Venezuela  (F.  C.  M.  16606) ;  S.  variabilis  saltu- 
sensis,  Palomina,  Colombia  (U.  S.  N.  M.  107224) ;  S.  ignilus,  Rio  San 
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Miguel,  Peru  (U.  S.  N.  M.  194488) ;  Sciurus  sp.,  Rio  Combrccito.  Peru 
(U.  S.  N.  M.  194486) ;  Sciurus  sp.,  Buena  Vista,  Bolivia  (F.  C.  M.). 

FEMAt.E  (Fig.  70),  Length  1.6  mm.  Head  as  in  H.  erratica.  Ster- 
nal plate  {Fig.  71B)  somewhat  more  elongate  than  in  erratica.  Pleural 
plates  (Fig.  7\B),  with  the  posterior  angles  of  all  but  the  seventh  and 
ef^t  pairs  produced,  more  so  than  in  erratica,  and  with  the  posterior 
margin  smoothly  emarginate. 


X^ig.  70. — Hoplopleura  scturicola  n.  sp. :  A,  pleural  plates  of  female ;  B,  sternal  plate ; 
C,  genitalia  of  male.    From  types. 

Tergal  and  sternal  plates  present  but  very  slender,  bearing  for  the 
«nost  part  6-10  setje.  Between  the  ends  of  all  the  plates  and  the  pleurites 
*Dn  the  fourth  to  eighth  segments  are  from  four  to  six  setae,  these  much 
stouter  than  those  along  the  plates.  Paired  setae  of  the  third  sternite  quite 
large  and  slender,  well  separated,  borne  on  small  prominences. 

Male  (Fig.  70).  Length  1.2  mm.  Head,  thorax,  and  pleural  plates 
as  in  the  female.  Third  to  seventh  abdominal  tergites  and  third  to  seventh 
stemites  each  with  two  plates  and  two  rows  of  eight  to  ten  seta,  the  plates 
small.  Between  the  ends  of  all  the  plates  and  the  pleurites  on  the  fourth 
to  seventh  segments  are  from  two  to  four  setae,  which  are  much  stouter 
than  those  along  the  plates. 

Genitalia  (Fig.  71C)  with  the  ends  of  the  parameres  acute  and  not 
notched,  the  arms  of  the  pseudopenis  long  and  slender. 
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Notes. — Owing  in  part  to  a  failure  to  appreciate  the  characters  of  impor- 
tance and  in  part  to  the  inadequacy  of  the  microscopic  preparations  employed  this 
species  has  heretofore  been  confused  by  the  present  writer  with  H.  erratica  and  H. 
erratica  arboricola.  However,  it  is  very  distinct,  the  presence  of  two  rows  of  setK 
on  the  third  to  seventh  tergites  of  the  male  being  sufficient  evidence  of  this.  The 
females  are  not  greatly  different  from  those  of  H.  erratica  arboricola,  although 
there  are  slight  differences  in  the  form  of  the  pleural  plates.  The  size  and  number 
ol  the  abdominal  setae  are  subject  to  considerable  variation,  but  the  other  charac- 
ters, especially  of  the  male,  remain  quite  constant  throughout  the  rather  large  series 
examined. 

25.  Hoplopleura  maniculata  (Neum.). 
Figs.  71,  72A,  72D.  TIG. 
1909.    Hxnuitopinus  (Polyflax)  tnaniculatus  Neumann,  Arch,  de  Panuit.,  13:  521, 
f.  21,  22. 

1915.  Hoplopleura   (/)   maniculata   (Neum.),  Kellogg  and  Ferris,  Ann.  Durban 

Mut..  1 :  155. 

1916.  Hoplopleura  moniculata  (Neum,),  Ferris,  "Cat.  Anoplura,"  Proc.  Cat.  Acad. 

Set.  (4),  6:  156. 

Previous  Records.  From  Funarttbulus  (=Sciurus)  palmarum, 
Rajkote,  India.  Also  recorded  by  Neumann  from  specimens  from  Nava- 
pour,  India,  which  were  erroneously  attributed  to  a  bat,  Scatophilus 
Tvroughtoni. 

Specimens  Examined.  A  female  from  the  material  recorded  from 
Navapour,  received  throi^h  the  kindness  of  Professor  G,  H.  F.  Nuttall, 
and  males  and  females  from  Funambulus  tristriatus,  Colombo,  Ceylon 
(U.  S.  N.  M.  114084).    The  hosts  are  Sciurids. 

Female  (Fig.  71).  Length  1.3  mm.  Head  rounded  in  front,  with 
slight  post-antennal  angles  and  with  a  pair  of  rather  large,  chitinized  areas 
on  the  ventral  Side  between  the  antennx.  Thorax  and  legs  of  normal 
form,  the  posterior  tibix  apparently  without  the  usual  olecranon  process; 
sternal  plate  (Fig.  72A),  triangular,  with  broadly  roimded  angles. 

Pleural  plates  very  similar  to  those  of  H.  erratica,  but  with  the  poste- 
rior angles  slightly  more  produced ;  none  of  the  plates  with  the  anterior 
angles  produced  laterally  (Fig.  72D). 

Tergal  and  sternal  plates  strongly  developed,  occupying  at  least  three- 
fourths  of  the  width  of  the  abdomen,  for  the  most  part  with  from  six  to 
nine  rather  small  setae;  fifth  to  seventh  segments  with  one  or  two  setae 
between  the  end  of  each  plate  and  the  corresponding  pleurite.  Paired 
setae  of  the  third  stemite  set  close  together  on  slight  prominences. 

Male  (Fig.  71).  Length  0.7  mm.  Pleural  plates  as  in  the  female. 
Tergal  and  sternal  plates  presenting  the  normal  arrangement,  strongly 
developed,  with  for  the  most  part  8-10  slender  setae,  those  of  the  stemum 
smaller  than  those  of  the  dorsum.    One  or  two  set*  present  between  the 
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ends  of  the  fourth  to  seventh  tergal  plates  and  the  posterior  sternal  plate 
of  the  fifth  to  seventh  segments  and  the  corresponding  pleurites. 

Genitaiia  (Fig,  72G)  with  the  basal  plate  slender,  expanded  posteri- 
ody,  the  parameres  slender  and  not  notched  at  the  apex,  the  pseudopenis 
with  the  arms  strongly  carved. 


*'^K.  71.— Hoplopieura  maniculata    (Neum.).  male  and  female.     From   specimens 
from  Funambulus  tritirialus,  Colombo,  Ceylon. 

Notes. — This  species  is  very  similar  to  H.  erratica,  the  differences  which  dis- 
^ioguish  it  being  only  the  markedly  stronger  development  of  the  tergal  and  sternal 
Vbles  and  the  slightly  different  genitalia  of  the  male. 

26.  Hoplopleura  erismata  n.  sp. 
Flos.  72a,  72fi,  72F. 
Specimens  Examined.     From  Sciunts  fermgineus  cinnamomeus, 
South  East  Siam  (U.  S.  N.  M.  201408),  (holotype,  a  female,  and  allo- 
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type) ;  Sciurus  dmnsoni,  Trong,  Lower  Siam  (U.  S.  N.  M.  83495)  ;  Ta- 
miops  sp.,  Tenasserim,  Telok  Besar  (U.  S.  N.  M.  124254).  The  hosts 
are  Sciurids. 

Female.     In  all  respects  practically  identical  with  H.   maniculata 
except  that  the  fourth  and  fifth  pairs  of  pleural  plates  have  the  anterior 


Fig.  72.— Hoplopleura  tnanieulata  (Neum.):  A,  sternal  plate;  D,  fourth  pleural 
plate ;  G,  genitalia  of  male.  H.  erismata  n.  sp. :  B,  itemal  plate ;  E,  fourth 
pleural  plate;  F,  genitalia  of  male.  H.  disloria  a.  sp. :  C,  sternal  plate; 
H,  genitalia  of  male. 

angles  strongly  produced  laterally  (Fig.  72E).    Sternal  plate  (Fig.  72B) 
slightly  broader  than  in  tnanieulata. 

Male.  In  general  closely  resembling  the  male  of  H.  maiticulata,  but 
with  the  pleural  plates  differing  as  in  the  female  and  with  the  genitalia 
very  different.    Genitalia  (Fig.  72F)  with  the  paranwres  strpngly  cx- 
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panded  and  flattened,  the  pseudopeni;  small  and  slender,  with  widely 
diverging  arms. 

N<rTES. — This  is  evidently  very  close  to  H.  manieulalo,  yet  the  differences  noted 
ue  very  definite  and  it  seems  certainly  to  be  a  distinct  species. 

27.  Hoplopleura  distorta  n.  sp. 
Figs.  72C,  72H. 

Specimens  Examined.  From  Rhinoscturus  sp.,  Hsing-lung-shan, 
65  miles  northeast  of  Peking,  China  (U.  S.  N.  M.  199559).  Holotype  a 
male.    The  host  is  a  Sdurid. 

Female.  Almost  identical  with  that  of  H.  maniculata,  but  with  the 
fourth  and  6fth  pairs  of  pleural  plates  with  shoulders  as  in  H.  erismata 
and  with  the  outer  seta  of  each  of  the  pairs  on  the  third  sternite  strongly 
curved.    Sternal  plate  (Fig.  72C)  elongate. 

Male.  Closely  resembling  the  male  of  H'.  manici^ata,  but  with  the 
X>Ieural  plates  and  the  paired  setae  of  the  third  sternite  differing  as  in  the 
female.  Genitalia  (Fig.  72H)  with  the  parameres  broad  and  with  the 
%^ps  twice  notched  and  with  the  pseudopents  curved  to  one  side,  the  arms 
stout,  forming  a  V  and  not  serrate. 

Notes.— Like  H.  erumata,  to  which  it  is  probably  most  closely  related,  this 
species  very  closely  resembles  H.  maniculata,  yet  the  differences  noted  are  very  sharp 
^md  constant 

28.  Hoplopleura  trispinosa  Kellogg  and  Ferris. 

Fios.  73,'74. 

1915.  Hoplopleura  trispinosa  Kellogg  and  Ferris,  "Anoplura  and  MalL  N.  Amer. 

Mam^"  Stanford  Utiiv.  Publ.,  p.  22,  pi.  4,  f  3;  tf,  8. 
1916i    Hoplopleura  Irispmosa  K.  and  F.,  Ferris,  "Cat,  Anoplura,"  Proc.  Col.  Acad. 
Sci.  (4),  6:  157. 

1916.  Hoplopleura  trispinosa  K.  and  F.,  Ferris,  Psyche,  23:  111,  f.  Urf. 
Previous  Records.     Type  from  Sciuroptcrus  (^  Glavcomys)    sp., 

Brownsville,  Ore.  Also  from  Sciuropierus  sabrinus  lascivus,  Yosemite 
National  Park,  California,  and  S.  volans  {==  volucella) ,  Kensington,  Md. 

Specimens  Examined.  As  above  listed.  The  hosts  belong  to  the 
Petauristida. 

Female  (Fig.  73).  Length  1  mm.  Head  rounded  in  front,  with 
slight  post-antennal  angles  and  with  a  pair  of  small,  chitinized  areas  on 
the  ventral  side  between  the  bases  of  the  antennx.  Thorax  and  legs  of 
ordinary  form,  the  posterior  tibia  without  the  usual  olecranon  process ; 
sternal  plate  (Fig.  74B)  of  a  somewhat  triangular  form. 

Pleural  plates  (Fig.  74C)  with  the  posterior  angles  of  the  second  to 
sixth  pairs  produced  into  short  teeth  and  with  a  pair  of  short  setae  on 
the  posterior  margin. 
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Tergal  and  sternal  plates  well  developed,  occupying  somewhat  more 
than  half  the  width  of  the  abdomen  and  with  for  the  most  part  six  to  nine 
short  setae,  the  fourth  to  seventh  segments  with  a  single  seta  between  the 
end  of  each  plate  and  the  corresponding  pleurite.  Third  sternite  with  two 
groups  of  three  setas  each,  the  outer  seta  in  each  group  strongly  curved. 

Male  (Fig.  73).  Length  0.75  mm.  Head,  thorax,  and  pleural  plates 
as  in  the  female.  Tergal  and  sternal  plates  arranged  as  usual,  well  devel- 
oped, with  for  the  most  part  from  six  to  nine  setae.  Fourth  to  seventh 
segments  with  two  or  three  setae  between  the  ends  of  each  tergal  plate 
and  one  seta  between  the  posterior  sternal  plate  and  the  corresponding 
pleurite. 


Fig.  73. — HoplopUura  iriipinota  K.  and  F.,  male  and  female.    From  specimens  from 
SciuTopttrus  alpinus  lasctvus,  California. 

Genitalia  (Fig.  74A)  of  an  unusual  type,  the  basal  plate  broad  and 
expanded  at  each  end,  the  parameres  very  short  and  stout,  the  pseudope- 
nis  V-shaped  and  articulating  with  the  tips  of  the  parameres. 
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Notes. — This  species  is  in  general  appearance  very  similar  to  the  other  mem- 
ber] of  the  erratiea  group,  but  the  presence  of  three  setie  in  each  group  on  the  third 
sttniite,  together  with  the  curved  outer  seta  of  these  groups  and  the  peculiar  geni- 
talii  of  the  male  are  quite  distinctive. 


*^i%.  74. — Hofiopleura  Irisfinosa  K.  and  F.:  A,  genitalia  of  male;  B,  sternal  plate; 
C,  pleural  plates  of  female. 

29.  Hoplopleura  hirButa  Ferris. 

Figs.  7S,  76. 

^^16.    HoPlopltura  hiriula  Ferris,  "Cat.  Anoplura,"  Proc.  Cat.  Acad.  Set.  (4),  6:  ISS 

(without  description). 
I9l6.    Hoplopleura  hirtula  Ferris,  Psycke,23:  112,  f.  8,  9-4,  10,  UB. 

PsEVious  Records.  Type  from  Sigmodon  kispidus  hispidus,  Raleigh, 
J^.  C.  Also  from  5'.  hispidus  lexianus,  Rockport,  Tex.,  and  S,  hispidus 
tremicus,  Sacaton,  Ariz.,  and  Fort  Yuma,  Cal. 

Specimens  Examined.  As  above  recorded  and  the  following:  Sig- 
modon ocrognathus,  Parral,  Chihuahua,  Mexico  (U.  S.  N.  M.  96268) ; 
5'.  peruanus,  Pacasmayo,  Peru  (F.  C.  M.  19216) ;  Xenotnys  nelsoni.  Ha- 
cienda Magdalena,  Colima,  Mexico ;  Rhipidomffs  venustus,  Merida,  Vene- 
zuela (U.  S.  N.  M.  137507).  The  last  two  hosts  were  represented  by  but 
a  single  specimen  each  and  the  records  are  probably  untrustworthy.  The 
hosts  are  Murids  of  the  subfamily  Cricetina. 
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Female  (Fig.  75).  Length  1.4  mm.  Head  rather  slender,  narrowly 
rounded  in  front,  with  slight  post-antennal  angles  and  with  the  lateral 
margins  of  the  hindhead  converging  but  little.  Thorax  and  legs  of  ordi- 
nary form;  sternal  plate  (Fig.  76B)  rounded,  produced  but  little  poste- 
riorly. 


Fig.  75.— HoplopUura  hirsula  Ferris,  female  from  specimen  from  Sigmodon  hispi- 
dus  eremicin,  Sacaton,  Ariz.,  and  male  from  specimen  from  S.  hispidus 
hispidMS,  Raleigh,  N.  C. 


Pleural  plates  (Fig.  76C)  relatively  small,  overlapping  but  little,  first 
pair  of  ordinary  form;  second  to  sixth  with  each  posterior  angle  pro- 
longed into  a  short  tooth  and  with  the  posterior  margin  between  the  teeth 
nearly  straight;  seventh  and  eighth  without  teeth;  second  to  sixth  each 
with  a  pair  of  small  setse,  seventh  and  eighth  with  the  usual  slender  seta;. 


ibvCoogIc 


MONOGRAPH  OF  THE  SUCKING  UCE 


119 


Tergal  and  sternal  plates  of  the  abdomen  very  attenuated,  arranged 
as  usual,  for  the  most  part  with  four  to  eight  rather  slender  setae.  Fourth 
to  seventh  segments  with  three  or  four  setie  between  the  ends  of  most 
of  the  plates  and  the  corresponding  pleurites.  Paired  setae  of  the  third 
sternite  well  developed,  set  on  slight  prominences. 


Fig.  76. — HophpUura  kirsuta  Ferris:  A,  genitalia  of  male;  B,  sternal  plate; 
C,  pleural  plates  of  female. 

Male  (Fig.  75).  Length  1  nua.  Pleural  plates  as  in  the  female. 
Ttrgal  and  sternal  plates  of  the  abdomen  arranged  as  usual,  for  the  most 
part  with  four  to  twelve  setx,  those  of  the  ventral  side  shorter  and  rela- 
tively stouter  than  those  of  the  dorsum.  Fourth  to  seventh  segments 
with  from  one  to  four  setse  between  the  ends  of  the  plates  and  the  corre- 
sponding pleurites. 

Genitalia  (Fig.  76A)  with  the  parameres  strongly  curved,  not 
notched  at  the  tip  and  with  the  arms  of  the  pseudopenis  angular. 

Notes. — Although  the  hosts  of  this  species  are  all  Murids  it  resembles  most 
closely  the  species  of  the  erralica  group  which  occur  on  the  Sciuridct.  In  fact  it 
differs  significantly  from  H.  erratiea  arboricola  only  in  the  somewhat  differently 
■haped  sternal  plate  and  in  the  genitalia  of  the  male,  the  parameres  not  being  notched 
at  the  tip. 
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30.  Hoplopleura  phaiomydis  ti.  sp. 
Figs,  77,  78. 
Specimens  Examined.     From  Phaiomys  sp.,  East  Ladak,  Kashmir 
(U.  S.  N.  M.  198570).     Holotype  a  male.    The  host  is  a  Murid  of  the 
subfamily  MtcrotituE. 


II  n 

Fig.  77. — Hoplopleura  phaiomydis  n.  sp.,  male  and  female. 

Female  (Fig.  77).  Length  1.3  mm.  Head  narrowly  rounded  ante- 
riorly, with  slight  post-antennal  angles.  Thorax  and  legs  of  ordinary 
form;  sternal  plate  (Fig.  7SB)  with  sharp  lateral  angles  and  with  the 
posterior  portion  strongly  produced. 

Pleural  plates  ( Fig.  78A )  overlapping  but  little ;  first  pair  of  ordinary 
form;  second  pair  with  a  short  dorsal  tooth  and  a  longer,  tapering  ven- 
tral tooth;  third  to  fifth  pairs  with  both  posterior  angles  produced  into 
quite  long,  tapering  teeth ;  sixth  to  eighth  without  teeth ;  second  to  sev- 
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enth  with  a  pair  of  small  setae,  seventh  and  eighth  with  the  usual  slender 
seUe. 

Tergal  and  sternal  plates  of  the  abdomen  slender,  with  for  the  most 
part  four  to  eight  slender  setae.  Fourth  to  seventh  segments  with  one  or 
two  stouter  setx  between  the  ends  of  the  plates  and  the  corresponding 
pleurites. 

Male  (Fig.  77).  Length  1  mm.  Pleural  plates  as  in  the  female. 
Tergites  of  the  abdomen  with  two  rows  of  setx  on  the  third  to  sixth  scg- 


—HoplopUura  phaiomydis  n.  sp. :  A,  pleural  plates  of  female  i  B,  sternal 
plate ;  C,  genitalia  of  male. 


ments.  Stemites  with  the  usual  arrangement  of  the  plates.  All  the  plates 
slender,  weakly  developed,  with  for  the  most  part  six  to  eight  small  setae. 
Fourth  to  seventh  segments  with  one  or  two  larger  setae  between  the  ends 
of  the  plates  and  the  corresponding  pleurites. 

Genitalia  (Fig.  7SC)  with  the  parameres  nearly  straight  and  nearly 
as  long  as  the  basal  plate ;  pseudopenis  unusually  large,  the  arms  short 
and  slender,  the  shaft  long  and  stout  and  with  its  margins  toothed. 

Notes. — In  the  form  of  the  pleural  plales  this  species  closely  resembles  the  spe- 
cies of  the  erratiea  group,  although  its  host  is  a  MurJd.  It  is  marked  chiefly  by  the 
presence  of  two  rows  of  seix  on  the  third  to  sixth  tergites  of  the  male,  a  character 
that  appears  elsewhere  only  in  H.  aeanikopus  and  H.  sciuricola,  and  by  the  peculiar 
Btnitalia  of  the  male,  in  which  it  is  approached  only  by  H.  oxymyettri  n.  sp. 


ibvCoogIc 


122  CONTRIBUTIOKS  TOWARD  A 

31.  Hoplopleura  oxymycteri  n.  sp. 
Figs.  79,  80. 
Specimens  Examined.    From  Oxymycterus  sp.,  Occabamba  Pass, 
Peru  (U.  S.  N.  M.  194701).    Holotype  a  male.    The  host  is  a  Murid  of 
the  subfamily  Cricetina. 


Fig.  79. — Hoplopleura  oxymycteri  n.  sp.,  male  and  female. 

Female  (Fig,  79).  Length  1.4  mm.  Head  short  and  almost  trun- 
cate in  front,  with  quite  prominent  post-antennal  angles.  Thorax  and 
legs  of  ordinary  form;  sternal  plate  (Fig.  SOB)  with  sharp  lateral  angles 
and  strongly  produced  posteriorly. 

Pleural  plates  (Fig.  80A)  overlapping  but  little;  first  pair  of  ordi- 
nary form;  second  with  a  short  dorsal  tooth  and  a  longer,  tapering  ven- 
tral tooth ;  third  to  sixth  pairs  with  each  posterior  angle  produced  into  a 
long,  tapering  tooth ;  seventh  and  eighth  without  teeth ;  second  and  third 
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with  a  pair  of  small  setae,  the  remainder  without  sets  except  for  the 
Qsual  long  pairs  on  the  seventh  and  eighth. 

Tergal  and  sternal  plates  of  the  abdomen  slender,  arranged  as  usual, 
the  tei^l  plates  with  for  the  most  part  four  to  eight  slender  seta:.  Fourth 
to  seventh  segments  with  two  or  three  stouter  setx  between  the  ends  of 
psrt  of  the  plates  and  the  corresponding  pleurites. 

Male  (Fig.  79).  Length  1  mm.  Pleural  plates  as  in  the  female. 
Tergal  and  sternal  plates  arranged  as  usual,  the  tergal  plates  with  for  the 
most  part  as  many  as  twelve  slender  setae,  the  sternal  plates  with  eight  or 
nine,  these  somewhat  stouter  than  those  of  the  dorsum.    Fourth  to  sev- 


P^g.  80. — Hophpleura  oxymycteri  n.  sp. :  A,  pleural  plates  of  female;  B,  sternal 
pUte ;  C,  genitalia  of  male. 

^nth  segments  with  one  to  three  setae  between  the  ends  of  the  plates  and 
the  corresponding  pleurites. 

Genitalia  (Fig.  80C)  with  the  parameres  nearly  as  long  as  the  basal 
Plate,  straight,  tapering  and  nearly  parallel;  the  pseudopenis  unusually 
•    large,  the  arms  short  and  slender,  the  shaft  long  and  stout,  serrate  for 
part  of  its  length. 

Notes. — In  the  shape  of  the  pleural  plates  this  species  resembles  the  members 
of  the  erralica  group.  It  is  distinguishable  chiefly  by  the  absence  of  setse  on  most 
of  the  pleural  plates,  by  the  shape  of  the  sternal  plate  and  by  the  peculiar  genitalia 
of  the  male.  In  the  latter  character  it  resembles  H.  phatomydit  a.  sp.,  from  which 
it  differs  in  having  but  one  row  of  setse  on  all  the  tcrgites  except  the  third  in  the 
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32.  Hoplopleura  reducta  n.  sp. 
Fic.  81. 
Specimens  Examined.    From  Phyllotis  micropus,  Chubut,  Valle  del 
Lago  Blanco,  Argentina  (F.  C.  M.  18891).    Females  only.    The  host  is  a 
Murid  of  the  subfamily  Cricetitt^. 

Female  (Fig.  81A).  Length  1,1  mm.  Head  rather  acute  in  front, 
with  very  sHght  post-antennal  angles,  somewhat  elongate.  Thorax  and 
legs  of  ordinary  form;  sternal  plate  {Fig.  81B)  roughly  quadrangular, 
with  an  acute  median,  posterior  process. 


Fig.  81— HoplopUvra  reducta  n.  sp.:  A,  female;  B,  sternal  plate;  C,  pleural  plates. 

Pleural  plates  (Fig.  81C)  small,  not  at  all  overlapping;  first  pair  of 
ordinary  fortn ;  second  with  a  short  dorsal  tooth  and  a  longer,  tapering 
ventral  process;  third  to  fifth  with  each  posterior  angle  produced  into  a 
slender  tooth ;  sixth  with  the  dorsal  angle  alone  produced  into  a  tooth ; 
seventh  and  eighth  without  teeth ;  second  to  sixth  each  with  a  pair  of  small 
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seKe;  seventh  and  eighth  with  the  usual  slender  setse.  Tergal  and  sternal 
plates  of  the  abdomen  very  strongly  developed,  reaching  almost  from  one 
side  of  the  abdomen  to  the  other,  arranged  in  the  normal  manner.  Plates 
for  the  most  part  with  from  eight  to  nine  slender  setae.  Paired  setse  of 
the  third  sternite  slender,  set  close  together. 

Notes. — This  species  appears  to  be  a  member  of  the  erraiiea  group.  It  is  dis- 
tirguishcd  chiefly  by  the  unusual  developmeni  of  the  tergal  and  sternal  plates  of  the 
abdomen. 

33.  Hoplopleura  audax  n.  sp. 

Figs.  82,  83. 
Specimens  Examined.   From  Priechimys  semispinosus  {types,  holo- 
type  a  female)   (U.  S.  N.  M.  113273),  and  Nelomys  wirtr,  San  Javier, 
North  Ecuador  (U.  S.  N.  M.  113303).    The  hosts  are  Octodontids. 


..  sp.,  male  and  female. 
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Feuale  (Fig.  82).  Length  1.3  mm.  Head  broadly  rounded  in 
front,  with  slight  post-antennal  angles.  Thorax  and  legs  of  ordinary 
form;  sternal  plate  (Fig.  83*4.)  bluntly  produced  posteriorly. 

Pleural  plates  of  unusual  form;  first  pair  of  ordinary  character;  sec- 
ond greatly  elongated,  forming  a  long,  curved,  flattened  process  that  pro- 
jects wing-like  from  the  side  of  the  abdomen ;  remaining  plates  lying  en- 
tirely upon  the  dorsum,  large,  overlapping  and  with  the  posterior  portion 
marked  by  fine,  longitudinal  striations ;  third  pair  with  the  dorsal  angle 
produced  into  a  slight  tooth ;  fourth  to  sixth  with  a  broad  dorsal  lobe ; 
seventh  and  eighth  with  a  narrow,  rounded  dorsal  lobe ;  third  with  a  pair 
of  slender  setie;  fourth  to  sixth  each  with  one  short  and  one  long  seta; 
seventh  and  ei^th  with  the  usual  pairs  of  slender  sets. 


Fig.  83.—Hopopleura  awtax  n.  sp. :  A,  sternal  plate ;  B,  genitalia  of  male. 


Tergal  and  sternal  plates  of  the  abdomen  arranged  as  usual,  the  dor- 
sal plates  small,  tending  to  become  obsolete  posteriorly,  the  ventral  plates 
well  developed ;  dorsal  plates  with  from  two  to  six  rather  stout  setae,  ven- 
tral plates  with  for  the  most  part  six  slender  setx.  Paired  setae  of  the 
third  stemite  lacking,  the  second  stemitc  instead  at  times  with  small, 
paired  setas. 

Male  (Fig.  82),  Length  0.95  mm.  Pleural  plates  as  in  the  female 
except  for  the  absence  of  the  lobe  on  the  eighth  pair.  Abdomen  without 
tergal  plates,  but  with  the  setje  arranged  as  usual,  each  row  with  from 
two  to  eight,  all  slender.  Sternal  plates  well  developed,  arranged  as 
usual,  for  the  most  part  with  four  to  eight  slender  setae. 

GenilaHa  (Fig.  83B)  with  the  basal  plate  short  and  broad;  parameres 
short  and  crescent-shaped ;  pseudopenis  V-shaped,  the  shaft  almost  obso- 
lete, the  arms  slender. 
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Notes.— This  is  a  most  peculiar  form,  quite  unlike  any  species  heretofore  de- 
Kiibcd.  finding  its  only  near  relative  ia  H.  alala  n.  sp.,  which  is  described  below. 
TbcM  two  species  might  possibly  be  regarded  as  fonning  a  distinct  genua,  yet  I 
coDsidtr  that  their  relationships  are  wilh  Hoplopleura,  and  they  may  rest  quite 
comfortibly  in  that  genus  for  the  present. 

34.  Hoplopleura  alata  n.  sp. 
Fica.  84.  8S. 
Specimens  Examined.    From  Kerodon  austraiis.  Upper  Rio  Chico, 
Patagonia  (U.  S.  N.  M.  84175).     Holotype  a  female.     The  host  is  an 

Octodontid. 


Fig.  S4. — Hoplopleura  olata  a.  sp..  male  and  female. 

Pemale  (Fig.  84).  Length  1  mm.  Head  rounded  anteriorly,  with 
^"Snt  post-antennal  angles.  Thorax  and  legs  of  ordinary  fomj,  the  pos- 
tefot tibiae  without  the  usual  olecranon  process;  sternal  plate  (Fig.  85C) 
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triangular,  with  the  apex  anteriorly  and  with  a  short,  median  posterior 
process. 

Pleural  plates  (Fig.  85^4)  of  the  same  type  as  in  H.  audax  but  with- 
out the  longitudinal  striations ;  second  pair  produced  into  a  narrow,  taper- 
ing, blade-like  process ;  third  with  a  short,  curved  tooth  at  each  posterior 
angle;  fourth  to  sixth  with  the  dorsal  angle  alone  somewhat  produced; 
seventh  and  eighth  small,  rounded ;  second  with  a  pair  of  short,  stout 
set*,  remainder  with  a  pair  of  long,  slender  setae. 

Tergal  and  sternal  plates  arranged  as  usual,  well  developed,  bearing 
for  the  most  part  six  or  seven  slender  setae.  Paired  setae  of  the  third 
stemite  lacking. 


Fig.  2S.—H oplopleura  alala  n,  sp. :  A,  pleural  plates  of  female;  B,  genitalia  of  male; 
C,  sternal  plate. 

Male  (Fig,  84),  Length  0.75  mm.  Pleural  plates  as  in  the  female 
except  that  setse  are  lacking  on  the  fourth  to  sixth  pairs.  Tergal  and 
sternal  plates  well  developed,  arranged  as  usual,  with  for  the  most  part 
seven  to  eight  setee.  Genttaiia  (Fig.  85B)  with  the  basal  plate  short 
and  broad ;  parameres  crescent-shaped ;  pseudopenis  with  the  arms  curved 
and  about  as  long  as  the  shaft. 

i  quite  closely  related  to  H.  audax,  described  above,  but  the 
n  the  pleural  plates  are  enough  to  distinguish  it. 
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35.  Hoplopleura  bidentata  (Neumann). 

Figs.  86,  87. 

1909.    Hamatopintu  (Polyplax)  bideniatui  Neumann,  Arch,  de  ParatH.,  13:  515, 

i.  18. 
1913.    Polyplax  bidenlalus    (Neum.),  Johnston  and   Harrison,  Proc.  Royal  Soc. 
Queensland,  2A:  lOS. 

1915.  Hoplopleura  (?)  bidentata  (Neum.),  Kellogg  and  Ferris,  Ann.  Durban  Mus.. 

1 :  15S. 

1916.  Hoplopleufa  bidentata  (Neum.),  Ferris,  "Cat.  Anoplura,"  Proc.  Cal.  Acad. 

Sci.  (4),  6:  154,  205. 


Fig.  86. — Hoplopleura  bidentata  (Neum.),  male  and  female. 


Previous  Records.  Originally  attributed  by  Neumann  to  Mtts  rattus. 
Lake  Torrens,  Australia.  Johnston  and  Harrison,  however,  have  shown 
that  this  attribution  is  in  error  and  that  the  specimens  undoubtedly  catne 
from  Hydromys  ckrysogaster.  They  have  recorded  the  species  from  this 
host  at  Sydney,  Australia. 
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Specimens  Examined.  From  Hydromys  chrysogaster,  New  South 
Wales,  Australia  (U.  S.  N.  M.  83708).  The  host  is  a  Murid  of  the  sub- 
family Hydromyince. 

Female  (Fig.  86),  Length  1.3  mm.  Head  narrow  and  rounded  in 
front  of  the  antennae,  with  quite  prominent  post-antennal  angles  and  with 
the  lateral  margins  of  the  hind  head  curved  and  strongly  convergent. 
Thorax  and  legs  of  ordinary  form;  sternal  plate  (Fig.  87B)  roughly  cir- 
cular with  a  broad,  blunt,  median,  posterior  process. 


Fig.  87.~HopIopteura  bidentata  (Neum.):  A,  pleural  plates  of  female;  B,  sternal 
plate. 

Pleural  plates  (Fig.  87 A)  strongly  developed  and  overlapping;  first 
pair  of  ordinary  form ;  second  with  a  short,  tapering  dorsal  tooth  and  a 
longer  ventral  process ;  third  with  the  dorsal  angle  produced  and  rounded, 
the  ventral  angle  acute ;  fourth  to  sixth  pairs  divided  into  two  lobes  by  a 
rather  shallow  median  incision  in  the  posterior  margin,  the  lobes  of  the 
sixth  pair  rounded,  the  others  angular ;  seventh  plate  rectangular,  without 
lobes ;  eighth  very  small ;  second  to  sixth  with  a  pair  of  small  seta ;  seventh 
and  eighth  with  the  usual  slender  setae. 

Tergal  plates  of  the  abdomen  arranged  as  usual,  well  developed,  with 
for  the  most  part  six  slender  setae.    Sternal  plates  with  an  unusual  ar- 
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rangement,  the  third  segment  alone  having  three,  the  fourth  to  seventh 
each  with  but  two  plates  and  two  rows  of  setx.  Paired  setae  of  the  third 
sternite  long  and  slender,  set  close  together.   . 

Male  (Fig.  86).  Length  0.9  mm.  Pleural  plates  as  in  the  female. 
Tergal  and  sternal  plates  of  the  abdomen  arranged  as  usual,  well  devel- 
oped, the  tei^l  plates  with  eight  or  nine  setae,  the  sternal  plates  with  five 
or  six.  Genitalia  of  the  single  available  specimen  not  in  condition  for 
description. 

Nons.— ThU  is  an  isolated  species  having  no  close  relatives  among  the  other 
members  of  the  genus.  I  can  not  avoid  a  feeling  that  it  hat  some  connection  with 
H.  audax  and  H.  alata,  although  the  resemblances  are  indeed  few. 


¥\g.  88. — Hoplofleura  disgrega  n.  sp.,  male  and  female. 
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36.  Hoplopleura  disgrega  n.  sp. 
Figs.  8S,  89. 

Specimens  Examined.'  From  Octodontomys  simotui,  Orura,  Bo- 
livia (U.  S.  N.  M.  121167).  Holotype  a  female.  The  host  is  an  Octo- 
dontid. 

Female  {Fig.  88).  Length  0.9  mm.  Head  rounded  anteriorly,  with 
practically  no  post-antennal  angles.  Thorax  and  legs  of  ordinary  form ; 
sternal  plate  ( Fig.  89B )  rounded,  produced  anteriorly  and  posteriorly. 

Pleural  plates  {Fig.  WA)  overlapping  but  little,  not  reticulate  or 
scaly;  first  pair  of  ordinary  form;  second  with  a  slight  tooth  at  the  dorsal 
and  ventral  angles ;  third  to  fifth  each  with  a  curved,  subapical  tooth  at 
each  angle;  sixth  with  the  dorsal  angle  prolonged  into  a  tooth;  seventh 
very  small,  without  teeth ;  eighth  obsolete ;  second  with  a  pair  of  slender 
setae,  third  to  sixth  each  with  a  pair  of  short,  flattened  setse,  the  tips  of 
which  have  a  slightly  serrate  appearance  as  if  they  had  been  broken; 
seventh  pair  and  the  margin  of  the  eighth  segment  with  a  pair'of  slender 
setae. 


Fig.  ^.—Hoplopleura  disgrega  n.  sp. :  A,  pleural  plates  of  female ;  B,  sternal  plate ; 
C,  genitalia  of  male. 

Tergal  and  sternal  plates  of  the  abdomen  well  developed,  the  third 
segment  alone  having  three  plates  both  dorsally  and  ventrally,  the  fourth 
to  seventh  segments  with  but  two  plates  and  two  rows  of  setae.  Tergal 
plates  with  for  the  most  part  6-10  slender  setae,  the  fourth  to  seventh 
segments  with  1-3  setae  between  the  ends  of  the  plates  and  the  pleurites. 
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Sternal  plates  with  5-10  seta;,  the  paired  setx  of  the  third  stemite  lacking 
and  with  the  first  plate  of  the  third  segment  not  extending  across  the 


Male  (Fig.  88).  Length  0.7  mm.  Pleural  plates  as  in  the  female. 
Tergal  and  sternal  plates  well  developed,  arranged  as  usual  with  for  the 
most  part  from  4-6  sets,  the  first  plate  of  the  third  stemite  as  in  the 
female.  Genitalia  (Fig.  89C)  with  the  basal  plate  quite  broad ;  parameres 
nearly  as  long  as  the  basal  plate,  curved  and  tapering ;  pseudopenis  with 
the  shaft  obsolete,  the  arms  curved  and  slender. 

Notes. — This  is  an  isolated  species  with  no  near  relatives  among  the  other  spe- 
cies of  the  genus.  The  peculiar  arrangement  of  the  abdominal  plates  in  the  female 
is  duplicated  only  in  the  otherwise  very  different  H.  biteriata  and  the  shape  of  the 
pleural  plates  is  quite  unusual.  However,  the  male  is  quite  of  the  usual  type  found 
in  the  genus  and  the  character  of  the  legs  and  of  the  first  pleural  plate  is  typical. 
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SYSTEMATIC  TREATMENT  (Cont.) 

Genus  HOPLOPLEURA  Enderlein  (Cont.). 

Since  the  publication  of  Part  II '  of  this  series  I  have  found  in  my 
material  two  more  species  of  Hoplopleura.  One  of  these  had  been  over- 
looked, the  other  had  mistakenly  been  set  aside  as  belonging  to  another 
genus.  The  addition  of  these  two  species  brings  the  number  of  forms  in 
the  genus  to  43,  In  addition  to  this  material  there  have  come  to  hand  speci- 
mens necessitating  further  notes  on  one  of  the  species  previously  dealt  with. 

37.  Hoplopleura  emarginata  n.  sp. 
Figs.  90,  91. 

Specimens  Examined.  Numerous  males  and  females  from  Sciuro- 
tamias dazHdianus,  Shensi,  China  (U.  S.  N.  M.  200873).  Holotype  a  male. 
The  host  is  a  member  of  the  rodent  family  Sciurida. 

Female  (Fig,  90).  Length  1.75  mm.  Head  relatively  large,  acute 
anteriorly,  with  slight  post-antcnnal  angles  and  with  the  posterior-lateral 
margins  but  slightly  convergent.  Anterior  portion  with  a  pair  of  slender, 
longitudinal,  chitinized  bars  extending  to  the  posterior  margin  of  the  anten- 
lue.  Ventral  side  with  a  pair  of  small,  oval,  chitinized  areas  between  the 
antennae. 

Thorax  and  legs  of  ordinary  form,  the  posterior  tibiae  without  an  ole- 
cranon process.    Sternal  plate  (Fig.  91B)  large  and  broad. 

Pleural  plates  (Fig.  91A')  overlapping  but  little,  not  scaly  or  reticulate; 
Rrst  pair  of  ordinary  form;  second  with  a  rather  short  and  stout  ventral 
tooth ;  third  to  sixth  each  with  a  small  tooth  at  each  angle ;  seventh  and 
eighth  very  small,  without  teeth ;  second  to  sixth  each  with  two  slender  setae, 
of  which  the  dorsal  is  quite  long;  seventh  and  eighth  each  with  the  usual 
pur  of  long  setae. 

Tergal  and  sternal  plates  weakly  developed,  with  for  the  most  part  six 
to  ten  rather  slender  setx,  the  second  plate  of  the  second  stemite  not  extend- 
ing across  the  segment  and  without  the  usual  enlarged,  paired  setae.  On 
the  dorsal  side,  between  the  ends  of  the  tergal  plates  and  the  corresponding 
pleurites  of  the  third  to  eighth  segments,  are  from  one  to  five  stout  setae, 
and  on  the  ventral  side  there  are  from  two  to  four  such  setae  between  the 
tnds  of  each  sternal  plate  and  the  pleurites  on  the  fourth  to  eighth  segments. 

Male  (Fig.  90).  Length  1  mm.  Head  and  (/lurax  practically  as  in  the 
female  except  the  former  without  the  dorsal,  longitudinal,  chitinized  areas 
and  the  third  antennal  segment  with  a  stout  seta  at  the  anterior  distal  angle. 

'Part  U  was  issued  October  14,  1921. 
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Plewral  plates  essentially  as  in  the  female.  Tergites  of  the  abdomen  with 
but  one  plate  except  on  the  second  se^fment,  where  there  are  two.  The 
second  plate  of  this  segment  is  emarginate  posteriorly  and  bears  three  quite 


Fig.  90. — HoplopUura  emargmata  n.  sp.,  male  and  female. 

Stout  sets  at  each  end,  the  remaining  plates  for  the  most  part  bear  from 
six  to  eight  slender  setae,  and  between  the  ends  of  the  plates  and  the  corre- 
sponding pteurites  on  the  third  to  seventh  segments  are  from  one  to  three 
quite  stout  setae.  Sternites  with  two  plates  on  the  second  to  sixth  segments, 
the  second  plate  of  the  second  segment  without  enlarged,  paired  setse  and 
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not  extending  across  the  segment,  the  plates  with  for  the  most  part  six  to 
ten  setx.  Between  the  ends  of  the  plates  and  the  corresponding  plcuritea 
on  the  fourth  to  seventh  segments  is  a  single  seta. 


^'S-^^—Hophpleura  tmarginata  a.  sp.:  A,  pleural  plates  of  femalei  B,  sternal  plate; 
C,  genitalia  of  male. 

Getiilalia  (Fig.  91C),  with  the  basal  plate  (bp)  slender,  expanded  only 
« the  apex;  parameres  (par)  stout,  receiving  the  base  of  the  pseudopenis 
1'  a<leep  recess  and  with  a  flattened,  toothed  ventral  lobe  at  some  distance 
from  the  tip ;  pseudopenis  (pp)  large,  V-shaped,  with  the  arms  transversely 
striate;  within  the  parameres  a  ring-like  piece,  the  endomeres  (c)  which 
•wlosesthe  penis  (/>). 

Notes,— In  certain  respects,  notably  the  emarginate  second  tergal  plate  of  the 
*wid  abdominal  sq;ment  of  tlie  male,  the  tendency  toward  a  sexual  dimorphism  in 
"K  Mtennse  and  the  absence  of  the  paired  setae  on  the  second  plate  of  the  second  ster- 
'^  together  with  the  character  of  this  plate,  this  species  approaches  the  genus  Neo- 
"'"aiopuius.  A  too  hasty  conclusion  led  to  its  having  been  set  aside  as  a  member  of 
*<  latter  genus,  but  this  is  certainly  in  error.  It  is  undoubtedly  a  Hoplopleura  belong. 
"*  to  the  H.  frraliea  group  but  easily  separable  by  the  characters  givea 
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38.  Hoplopleura  ochotonae  n.  sp. 

Fic  92. 
Specimens  Examined.    Females  only.    Type  from  Ochotona  cansus, 
Taochao,  China  (U.  S.  N.  M.  144032).     Also  from  Ochotona  roylei, 
Braldu  Valley,  Baltistan  (U.  S.  N.  M.)  and  0.  danurica,  Tabool,  Mongolia 
(U.  S.  N.  M.  176274). 


Fig.  92. — Hoplopleura  ochotona  n.  sp.:  ^,  fenule;  B,  sternal  plate;  C,  pleural  plates. 

Female  (Fig.  92A).  Length  1.3  mm.  Head  rather  large,  rounded 
anteriorly  and  with  the  lateral  margins  of  the  hind  head  almost  parallel ; 
ventral  side  with  a  pair  of  narrow,  submedian,  chitinized  areas. 

Thorax  and  legs  of  ordinary  form,  the  posterior  tibiae  without  an  ole- 
cranon process;  sternal  plate  (Fig.  92B)  quite  lai^e  and  broad,  the  anterior 
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margin  rounded,  the  lateral  margins  almost  parallel,  the  posterior  mai^n 
produced  into  a  point. 

Pleural  plates  (Fig.  92C)  as  follows:  First  pair  of  ordinary  form; 
second  with  the  ventral  posterior  angle  produced  into  a  slender,  curved, 
tapering  tooth,  the  dorsal  angle  with  a  shorter  tooth;  third  to  fifth  pairs 
with  each  posterior  angle  produced  into  a  tapering  tooth;  sixth  with  the 
posterior  angles  but  slightly  produced ;  seventh  small ;  eighth  lacking ;  sec- 
ond to  sixth  each  with  a  pair  of  small  seta  on  the  posterior  mai^n ;  spiracles 
small. 

Tergal  and  sternal  plates  not  chitinized  except  for  the  second  stemite 
and  the  first  two  plates  of  the  third  stemite.  First  plate  of  the  third  stemite 
widiout  enlarged,  paired  setx.  Both  dorsally  and  ventrally  there  are  for  the 
nx>st  part  ten  to  fourteen  setae  in  each  row. 

Male.     Not  known. 

Notes.— This  is  a  somewhat  isolated  species,  resembling  most  closely  the  members 
of  the  erralira  group  but  differing  especially  in  the  absence  of  the  paired  sets  on  the 
third  stemite  and  in  the  shape  of  tiK  sternal  plate.  The  hosts  are  members  of  the 
family  Ocholonidtt,  the  "rock  mbbits,"  or  "litde  chief  hares,"  a  family  that  is  most 
doiety  related  to  the  rabbits. 

la.  Hoplopleura  acanthopus  acanthopiu  (Burm.)  (cont.) 
1905.    Folyplax  jvitlota  Galli-Valerlo,  Zool.  Ana.  28:  521-2. 
1908.    Folyplax  vUlosa  Galli-Valerio,  DalU  Torre,  "Anoplura,"  Gen.  Ihs.,  p.  14. 
1916.    Folyplax  vUlosa  Galli-Valerio,  Ferris,  "Cat  Anoplura,"  Proe.  Cal.  Acad.  Sci. 
(4)  6:  177. 
Kons.— Through  the  kindness  of  Dr.  Galli-Valerio  I  have  been  enabled  to  exam- 
Uk  a  male  from  the  type  lot  of  Folyplax  villosa.    The  species  proves  to  be  a  synonym 
Of  Hoplopleura  acanihoput. 

Genus  SCHIZOPHTHIRUS  new  genus. 

Anoplura  without  eyes;  with  five-segmented  antennae  which  are  not 
Sexually  dimorphic ;  legs  with  the  tibia  produced  into  a  ttiumb-like  process 
Opposing  the  claw,  the  anterior  pair  small  and  weak,  with  slender  claw, 
the  middle  pair  of  the  same  form  as  the  anterior,  but  much  larger;  the 
posterior  pair  very  stout,  with  the  tarsus  flattened  and  the  claw  very  stout ; 
pleural  plates  present  on  the  first  to  eighth  segments,  the  first  pair  not  lying 
Upon  the  dorsum ;  female  with  the  fourth  to  eighth  tergites  and  the  fourth 
to  seventh  stemites  with  three  rows  of  seta ;  male  with  the  second  tergite 
alone  bearii^  two  rows,  the  remainder  with  but  one;  second  stemite  in  both 
sexes  with  a  large,  chitinized  plate,  which  is  divided  medially  and  bears 
two  groups  of  short,  stout  setae ;  head  with  pronounced  post-antennal  angles 
and  with  a  constricted  occipital  region. 
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Hosts.  Occurring  on  rodents  of  the  families  Muscardinida  and 
Graphiuridce, 

Type  of  the  Genus.  Pediculus  pleurophaus  Burmeister.  But  one 
other  species,  S,  graphiuH  n.  sp.,  is  included. 

Notes. — This  is  z  very  distinct  little  genus  that  I  consider  to  have  its  nearest 
relative  in  the  genus  Euhamatopinui.  In  fact,  in  ^te  of  the  peculiar  character  of  the 
latter,  I  am  inclined  to  regard  the  two  as  really  quite  closely  related.  Aside  from  the 
reduction  of  the  number  of  segments  in  the  antemue  and  the  extraordinary  structures  of 
the  posterior  legs  in  Euhamatopinus,  the  two  are  very  similar.  More  remotely  both 
appear  to  be  related  to  Hoplopleitra. 

The  most  distinctive  feature  common  to  Schisophihinu  and  Euhamatopimis  is 
that  of  the  character  of  the  second  sternal  plate  of  the  abdomen.  In  both  genera  this 
plate  is  much  enlarged,  is  divided  medially  and  has  so  far  encroached  upon  the  third 
sternite  that  it  appears  really  to  beiong  to  .the  third  segment.  This  appearance  is 
further  heightened  by  the  development  upon  the  second  sternite  of  enlarged  seUe  such 
as  appear  upon  the  first  plate  of  the  third  segment  in  Hoplopleura.  However,  a  direct 
comparison  of  this  region  in  the  two  genera  leaves  no  room  for  doi^t  as  to  the  true 
homologies.  In  Fig.  93  is  shown  such  a  comparison  of  Schisopklktrus  graphiun  n.  sp. 
and  Hoplopleura  acanthopui  (Burnt.) 


Fig.  93.— Second  and  third  abdominal  sternitea  of :  ^,  Schiaophlhints  graphiun  n.  sp.; 
B,  Hoplopleura  acatithopvf  (Burm.). 

The  two  species  that  I  have  included  under  Schuophthirm  are  strikingly  different 
as  regards  (he  character  of  the  pleural  plates,  but  nevertheless  I  do  not  hesitate  to 
place  them  in  the  same  genus.  They  are  certainly  closely  related,  and  to  separate  them 
generically  would  merely  obscure  this  relationship. 

Of  the  immature  stages  there  are  present  only  examples  of  the  penultimate  stage 
of  S.  graphiuri  a.  sp.  These  differ  from  the  adult  chiefly  in  the  form  of  the  pleural 
plates.  These  are  strongly  developed  but  lack  the  pronounced  lobing  of  the  posterior 
margin  that  appears  in  the  adult 
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1.  Schizophthims  pleurophaeus  (Burmeistcr). 
Fics.  94.  9S. 
1839.    Pediculus  pleura fhaus  Burmeistcr,  Gen.  Rhyncbota,  No.  7. 
1864.    Pedicului  pleuTopkaus  Bunn.,  NitzKh,  Ztit.  }.  ges.  Nalurai.  23:  27. 
1874.    Hamatopimu  Itueophaut  (Burnt.),  Giebel,  "Insects  Epiioa,"  p.  37. 
1880.    Hamatopintis  Uutophaiu  (Burm.),  Pi^et,  "Les  Pediculmes,"  p.  640. 
1904.    Polyplax  pleurophaa  (Burm.),  Enderldn,  Zool  Ana.  28:  142. 
19Q8.    Polyplax  pleurophaa  (Burm.),  Dalla  Torre,  "Anoplura,"  Cen.  Im.,  p.  13. 
1916.    Polyplax  (?)  pleurophaa  (Burm.),  Ferris,  "Cat  Anoplura,"  Proc.  Cal.  Acad. 
Sci.  (4)  «:  174. 


Fig.  9i.—Sck»ophlhi 


),  male  and  female. 


f«vious  Records.  From  some  subspecies  of  EUotnys  quercinus 
i=Myoxysnitella),  family  MuscardinidtE,  Europe.  The  only  authors  who 
appear  to  have  seen  specimens  were  Burmeistcr,  Nitzsch,  and  Giebel. 

SpEauENs  Examined.  From  Eliomys  pallidus,  Sorrento,  Italy  (U. 
S-  N.  M.  103031)  and  Muscardinus  avellanartus,  Wolfsheim,  Schlesien, 
Germany  (U.  S.  N.  M.  112908). 
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Female  (Fig,  94),  Length  1.3  mm.  Head  slightly  longer  than  wide, 
with  moderately  prominent  post-antennal  angles.  Thorax  shorter  than  the 
head,  with  the  lateral  margins  strongly  angulate;  sternal  plate  (Fig.  95C) 
small,  elongate,  with  the  lateral  margins  ai^:ulate ;  posteriorly  (Fig.  95D) 
with  the  inner,  apical  ai^le  of  the  tarsus  somewhat  produced,  acute. 


Fig. 9S.—SchixopMkints  pleurophsus  (Bunn.)  :  A,  pleural  plates;  B,  geniul  region  of 
female ;  C,  sternal  plate ;  D,  posterior  tibia  and  tarsus ;  £,  genitalia  of  male. 

Pleural  plates  (Fig.  95A)  of  a  very  peculiar  type.  First  pair  small, 
not  free;  second  with  a  tapering  ventral  process;  third  to  sixth  deeply 
divided  into  two  very  unequal  parts,  the  dorsal  part  slender,  truncate,  with 
a  pair  of  short,  stout  setse  at  the  apex ;  the  ventral  portion  again  divided  by 
a  deep  emargination  into  two  tapering  lobes  and  with  a  pair  of  small  setx 
at  the  base  of  the  emargination ;  seventh  and  eighth  smaller,  without  lobes, 
the  seventh  with  a  single  long  and  one  small  seta,  the  eighth  with  two  long 
set£e. 

Tergai  plates  developed  only  on  the  second,  third,  and  ninth  s^ments, 
the  second  with  one  plate,  the  third  with  two,  of  which  the  anterior  is 
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much  the  lai^;er,  and  the  ninth  with  one.    Rows  of  setae  tending  to  be  more 
or  less  irregular,  for  the  most  part  with  eight  to  ten  in  a  tow. 

Sternal  plates  developed  only  on  the  second  to  fourth  and  eighth  and 
ninth  segments,  those  on  the  e^th  and  ninth  forming  the  genital  plate 
{F^,  95B).  The  sternal  plate  of  the  second  segment  is  enlarged,  as 
described  for  the  genus,  and  bears  two  pairs  of  short,  stout  setse.  The 
third  and  fourth  segments  have  each  a  single  plate.  The  rows  of  seta  are 
much  as  on  the  dorsum.    Gonapods  (Fig.  95  B)  very  small. 

Male  (Fig.  94).  Length  1  mm.  Head,  thorax  and  pleural  plates  as  in 
the  female.  Tergal  and  sternal  plates  strongly  developed,  arranged  as  de- 
scribed for  the  genus,  for  the  most  part  with  eight  to  ten  setae.  Genitalia 
(Fig,  9S£)  with  the  basal  plate  (6^)  expanded  posteriorly;  parameres 
(for)  mudi  flattened;  penis  {p)  borne  at  the  tip  of  a  slender  statumen 
penis;  pseudopenis  {pp)  very  small,  broadly  V-shaped. 

Notes. — From  the  only  other  species  of  the  genus,  .S.  graphiuri  n.  sp.,  this  differs 
moit  strikingly  in  the  renurkable  form  of  the  pleural  plates.  The  redescription  is 
twtd  upon  specimens  from  Eliomyt  {juercinut. 

2.  Schizophthirus  graphiuri  n.  sp. 

Figs.  93^,  96,  97. 

SpEatfENS    ExAUiNED.    Holotype,    a    female,    and    allotype    from 

Craphittrus  murinus  isolatits,  Mt,  Mbololo,  British  East  Africa  (U.  S.  N. 

M.  182834).    Also  from  Graphiurus  raptor,  Mt.  Kenia,  British  East  Africa 

(U.  S.  N.  M.  164265),  and  G.  nanus,  Mtabamhlope,  Natal  (Lawrence 

Hill). 

Feualb  (Fig.  96).  Length  1.4  mm.  Head  but  slightly  longer  than 
broad,  with  prominent  post-antcnnal  angles  and  with  the  lateral  margins  of 
the  hind  head  somewhat  convergent.  Thorax  shorter  than  the  head,  with 
tlie lateral  mai^ns  somewhat  angutate;  sternal  plate  (Fig.  97D)  elongate 
oval;  middle  l^s  strikingly  lai^e  and  long;  posterior  legs  with  the  inner 
iftical  angle  somewhat  produced  and  acute. 

Pleural  plates  (Fig,  97 A  )  as  follows :  first  pair  very  small ;  second  with 
a  short  ventral  process ;  third  to  seventh  each  divided  by  a  shallow  emai^na- 
tion  into  two  broad  lobes  with  rounded  or  obtuse  angles ;  eighth  with  but 
the  dorsal  lobe  present ;  second  to  sixth  each  with  a  pair  of  small  sets  in 
tile  emargination ;  seventh  with  one  small  and  one  long  seta,  eighth  with 
two  long  setie. 

Tergal  plates  developed  on  the  second,  third,  and  ninth  s^ments,  the 
second  segment  with  two  plates,  the  others  with  one.  Rows  of  setie  very 
insular,  for  the  most  part  with  six  to  ten  seta:.  Sternal  plates  developed 
on  the  second,  third,  and  eighth  s^:ments,  each  with  one  plate.  Sternal 
0ate  of  the  second  segment  (Fig.  93^4)  with  two  groups  of  three  enlarged 
srta.  Rows  of  setae  much  as  on  the  dorsum.  Gonapods  (Fig.  97C) 
wry  snsdl. 
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Male  (Fig.  96).  Length  1.1  nun.  Head,  thorax,  and  pleural  plates 
as  in  the  female.  Tergal  and  sternal  plates  stroi^ly  developed,  arranged  as 
described  for  the  genus,  for  the  most  part  with  ten  or  more  setae.    Geni- 


Fig.  96. — Schuophthinu  grapkmri  n.  sp.,  male  and  female. 

talia  {Fig.  97B)  with  the  basal  plate  [bp)  quite  broad,  not  expanded  poste- 
riorly, parameres  {par)  curved,  flattened  at  the  tips;  penis  (p)  borne  at 
the  tip  of  an  expanded  statumen  penis;  pseudopenis  {pp)  very  small,  V- 
shaped. 

Notes.— The  character  of  the  pleural  plates  distinguishes  this  sharply  from  the 
other  species  of  this  gemis,  S.  pUurophtevs  (Burm.) 

Genus  EUH.S:MAT0PINUS  Osbom. 
1896.    Osbom.  U.  S.  Depi.  Agric..  Div.  Ent.,  Bull.  (n.  s.)  5:  186. 
1904.    Enderlein,  Zoot.  Ant.  28 :  140. 
1908.    Dalla  Torre,  "Anoplura,"  Gen.  Im.,  p.  16. 

1915.  Kellogg  and  Ferris,  "Anoplura  and  Mall.  N.  Amer.  Mam.,"  Stanford  Unto. 

Publ.,  p.  46. 

1916.  Ferris,  "Cat.  Anoplura,"  Proc.  Cat.  Acad.  Sei.  (4)  6:  179. 
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Anoplura  without  «yes;  with  four-segmented  antennEe,  which  appear 
superficially  as  three-s^mented  and  which  are  not  sexually  dimorphic; 
1^  with  the  tibia  produced  into  a  thumb-tike  process  opposii^  the  claw, 
the  first  pair  small  and  weak,  the  second  of  the  same  form  as  the  first  hut 
much  larger,  the  third  with  the  tarsus  much  Battened  and  with  a  mem- 
branous appendage  arising  from  the  femur  and  the  tibia;  pleural  plates 
present  on  the  first  to  eighth  segments,  the  first  pair  not  lying  upon  the 
dorsum;  female  with  two  rows  of  setae  on  the  third  to  seventh  tergites 
and  the  fourth  stemite  of  the  abdomen,  the  male  with  two  rows  ot  setae  on 
the  third  teigite  only,  the  remaining  tergites  and  sternites  with  but  one; 
second  sternal  plate  in  both  sexes  enlarged,  divided  medially;  head  with 
distinct  post-antennal  angles  and  with  the  occipital  region  slightly  con- 
stricted. 


F«.  97. — Sehisophlhirus  graphmri  n.  sp.:  A,  pleural  plates;  B,  genitalia  of  male; 
C,  genital  area  of  female ;  D,  sternal  plate. 

Hosts.  Occurring  as  far  as  known  only  on  insectivores  of  the  genus 
Scalopus,  the  "moles,"  jn  North  America. 

TvPE  OP  THE  Genus.  Euhamatopinus  abnormis  Osbom.  This  is  the 
only  included  species. 
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NoTss.— As  I  have  pointed  ont  uoder  the  diicuision  of  Sckuophthinis,  I  reg&rd 
these  two  genera  as  quite  closely  related,  in  spite  of  the  peculiar  characters  of 
Euhttmalopinus. 

The  anteiuue  in  this  genus  h>ve  heretofore  been  described  as  three-segniented,  but 
in  well-stained  preparations  it  is  evident  that  they  are  really  four-segmented  The 
curious,  swollen,  membranous  appendages  on  the  posterior  legs  are  quite  unique.  They 
appear  simply  as  membranous  expansions  arising  from  the  femur  and  tibia.  I  am  not 
prepared  at  present  to  diicuss  at  length  the  systematic  position  of  the  genus,  but  I  may 
note  that  I  am  not  inclined  to  give  it  any  such  isolated  position  as  has  heretofore  been 
accorded  it. 

As  has  previously  been  pointed  out  (Kellogg  and  Ferris,  ref.  cited),  the  genus 
Euhamatopinus  is  in  all  probability  a  synonym  of  Hamalopmoidet  Osbom,  and  E, 
o&norffiu  is  probably  a  synonym  of  H.  squamosus  Osbom.  The  description  given  for 
Hamalopinoides  squamosus  applies  exactly  to  Euhamalopinus  abnormis,  excepting 
only  for  the  character  of  the  posterior  legs,  which  in  Hatnatopmoides  are  not  described 
as  having  the  membranous  appendages.  Even  though  the  two  species  were  described 
by  the  same  author,  it  appears  highly  probable  that  an  error  was  made.  The  types 
of  Hamatopittoides  squamosus  are  said  to  have  been  lost,  and  the  matter  can  not  now 
be  settled. 

1.  Euhamatopiniu  abnormis  Osborn. 

Figs.  98,  99. 

1896.    Euphamalo^Hus  abnormis  Osbom,  V.  S.  Depl.  Agrie.,  Div.  Ent.,  Bull.  (».  s.) 

S:  187. 
1904.    Euhtrmatopinus  abnormis  Osbom,  Enderleio,  Zool  Am.  28:  140. 
1908.    EuhamatopitMS  lAnormis  Osbom,  Dalla  Torre,  "Anoplura,"  Gen.  Ins.,  p.  16. 

1915.  Eukvmato^us  abnormis  Osbom,  Kellc^g  and  Ferris,  "Anoplura  and  Mall-  N. 

Amer.  Mam.,"  Stanford  Univ.  Fubi.  p.  47;  tf.  16;  pi.  3,  f.  3;  pi.  5,  f.  4,  9. 

1916.  Euh<ematopinus  abnormis  Osborn,  Ferris,  "Cat.  Anoplura,"  Proc.  Cal.  Acad. 

Sci.  (4)  6:  179. 

Pkevious  Records.  From  Sctilopus  aquaticus  tnachrinus  (=  Scalops 
argentatus),  Ames,  Iowa,  U.  S.  A. 

Specimens  Examined.  From  Scalopus  aquaitcus  machrinus,  Illinois 
(U.  S.  N.  M.  19616) ;  S.  aquaticus  machrinoides.  Elk  River,  Minnesota 
(U.  S.  N.  M.  67601)  :  and  Ft.  Leavenworth,  Kansas  (U.  S.  N.  M.  91588)  ; 
"mole,"  Rochester,  New  York.    I  have  previously  examined  the  types. 

Female  (Fig.  98).  Length  1.3  mm.  Head  (Fig.  99D)  eloi^ate. 
pointed  anteriorly,  with  small  posl-antennal  angles  and  a  somewhat  con- 
stricted occipital  region.  Antenna  (Fig.  99C)  with  a  large  sensorium  on 
the  third  segment,  the  third  and  fourth  segments  appearing  superficially  as 
a  single  segment. 

Thorax  shorter  than  the  head,  with  the  lateral  margins  arcuate ;  sternal 
plate  (Fig.  99F)  oval,  pointed  posteriorly.  Posterior  l^s  (Fig.  99B) 
scarcely  reaching  beyond  the  margin  of  the  body. 

Pleural  plates  (Fig.  99G)  strongly  developed;  first  pair  very  small; 
second  with  a  tapering  ventral  process ;  third  to  sixth  with  the  posterior 
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mar^n  divided  into  two  rounded  lobes  with  a  smaller  lobe  between,  the 
middle  lobe  bearing  a  pair  of  small  setae ;  seventh  and  eighth  without  lobes, 
each  with  two  slender  setae ;  spiracles  small. 


Fig.  98. — Euhamatopinus  abnormit  Osborn,  male  and  female. 


Tergal  plates  weakly  developed,  the  second  segment  with  one,  the  third 
with  two,  and  the  ninth  with  one.  Setse  small,  slender,  for  the  most  part 
six  to  eight  in  a  row.  Sternal  plates  developed  only  on  the  second,  third, 
pnd  eighth  s^ments,  each  with  one.  Stemite  of  the  second  segment  with- 
out enlarged  set<e.    Setae  of  the  ventral  side  arranged  much  as  on  the  dor- 
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sum.  Gonapods  apparently  lacking;  ninth  segment  (Fig.  99//)  with  a 
cluster  of  slender  setae  near  the  lateral  margins  beneath  and  with  a  Urge, 
flattened  seta  at  each  apical  angle. 

Male  (Fig.  98).  Length  1  nun.  Head,  thorax,  and  pleural  plates  as 
in  the  female.  Tergal  and  sternal  plates  quite  strongly  developed,  arranged 
as  described  for  the  genus,  with  for  the  most  part  four  to  eight  setx. 
Genitalia  (Fig.  99^)  with  the  basal  plate  (bp)  broad,  not  expanded  pos- 


FiK.99. — Etthamatopinus  atmormis  Osbom;  A,  genitalia  of  male;  B,  poiterior  leg; 
C,  antenna;  D,  head;  £,  immature  stage;  F,  sternal  plate;  H,  ventral  side  of 
ninth  abdominal  segment. 
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terkn-ly;  parameres  (par)  elongate,  somewhat  flattened,  enclosing  the  slen- 
der statumen  penis  (sp)  ;  pseudopenis  Y-shaped,  with  the  shaft  quite  short. 
Ihmatuke  Stack.  A  sii^le  immature  stage  is  represented  in  my  ma- 
terial, this  possibly  being  of  the  seamd  instar  (Fig.  99£).  The  antennae 
and  legs  are  as  in  the  adult,  except  that  the  appendages  of  the  posterior 
pair  of  legs  are  lacking.  The  tergal  and  sternal  plates  are  undeveloped. 
The  pleural  plates  are  present  on  the  third  to  eighth  segments  but  are 
extremely  small. 

Genus  CTENOPHTHIRUS  new  genus. 
Anoplura  without  eyes;  with  five-segmented  antennas,  which  are  not 
sexually  dimorphic ;  legs  with  the  tibia  produced  into  a  thumb-like  process 
opposing  the  claw,  the  anterior  pair  small  and  weak,  the  middle  and  poste- 
rior pairs  much  larger,  with  the  tarsus  somewhat  flattened  and  with  stout 
claw ;  pleural  plates  present  on  the  second  to  eighth  segments ;  female  with 
three  plates  and  three  rows  of  setsc  on  the  fourth  to  sixth  tergites  and  third 
to  sixth  stemites,  two  plates  and  two  rows  of  setae  on  the  second,  seventh, 
and  eighth  tergites  and  seventh  and  eighth  stemites,  the  posterior  row  of 
setx  on  the  third  to  eighth  teigites  and  third  to  sixth  stemites  much  flat- 
tended  and  expanded  and  arranged  in  a  comb-like  series ;  male  with  two 
rows  of  setx  on  the  third  tergite  and  the  third  to  seventh  stemites  and 
one  on  the  remainder,  the  seta  of  the  posterior  row  in  each  case,  expanded 
as  in  the  female ;  genitalia  of  male  with  no  specially  distinctive  characters. 
Hosts.  Known  only  from  a  single  species  of  the  rodent  family 
Oclodontida. 

Type  of  the  Genus.  Ctenophtkirus  cercomydts  a.  sp. 
Notes.— The  row»  of  flattened  setae  are  the  most  distinctrTe  character  of  this 
gams.  Taken  by  thenuetves  they  would  hardly  be  sufiident  to  justify  its  separation 
from  Poiyplax  or  Hoploplmra,  but  taken  in  conjunction  with  the  other  characters 
given  the  establishment  of  the  genus  appears  to  be  justified.  It  is  possibly  most 
closely  related  to  Poiyplax. 

1.  Ctenophthinii  cercomydis  n.  sp. 

Figs.  100,  101. 

Specimens  Examined.  Several  males  and  females  from  Cercomys 
fosteri,  Sapucay,  Paraguay  (U.  S.  N.  M,  121406).    Holotype  a  female. 

Female  (Fig.  100).  Length  1.6  mm.  Head  (Fig.  10\A)  slightly 
longer  than  broad,  truncate  anteriorly,  with  slight  post-antennal  angles  and 
without  a  constricted  occipital  region;  ventral  side  and  first  s^ment  of 
antennae  with  a  number  of  small,  sharp,  backward-pointing  tubercles. 

Thorax  about  as  long  as  the  head  and  but  slightly  wider,  with  the  lateral 
msipns  slightly  arcuate;  stemat  plate  (Fig.  lOlD)  broad,  somewhat 
Aidd-shaped  with  the  apex  anteriorly ;  legs  as  described  for  the  genus. 
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Pleural  plates  (Fig,  lOlC)  as  follows:  first  pair  lacking;  second  small, 
quadrate,  with  a  pair  of  setae  on  the  posterior  margin ;  third  to  sixth  narrow, 
elongate,  with  the  posterior  angles  produced  into  small  teeth  and  with  a 
pair  of  large,  stout  sets  on  the  posterior  margin ;  seventh  and  eighth  with 
large  sets  but  without  teeth. 


Fig.  100. — Cttnophthirus  cercomydis  a  sp.,  male  and  female. 

Tergal  and  sternal  plates  well  developed ;  posterior  row  of  each  seg- 
ment for  the  most  part  with  as  many  as  twenty  flattened  seta  ( Fig.  lOlB, 
C)  the  others  with  but  six  to  ten  small,  slender  setse.  Between  the  ends  of 
the  last  plate  and  the  corresponding  pleurite  on  the  third  to  seventh  seg- 
ments, both  dorsally  and  ventrally,  there  is  a  small,  detached  plate  bearing 
three  or  four  moderately  stout  sets.  Spiracles  small.  Gonapods  (Fig, 
■lOlF)  apparently  lacking. 

Male  (Fig.  100),  Length  1.5  mm.  Head,  thorax,  and  pleural  plates 
as  in  the  female.    Tergal  and  sternal  plates  strongly  developed,  the  anterior 
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^  of  each  sternite  much  smaller  than  the  posterior,  and  with  very  small 
e.  The  isolated  plates,  between  the  ends  of  the  tergal  and  sternal  plates, 
I  the  pleurites,  seen  in  the  female,  are  lacking. 


.101. — Ctenophthirus  cercomydis  n.  sp. :  A,  head;  B,  sette  from  second  tergite; 
C,  setEE  from  third  tergite;  D,  sternal  plate;  E,  genit&lia  of  male;  F,  genital 
rtgion  of  female;  G,  pleural  plates. 

Genitalia  (Fig.  101£)  with  the  basal  plate  (bp)  quite  long,  not  ex- 
nded  posteriorly,  the  parameres  (par)  quite  stout,  slightly  curved,  enclos- 
;  a  ring-like  piece,  which  appears  to  be  composed  of  the  fused  endomeres 
),  and  the  penis  (/>)■   The  pseudopenis  appears  to  be  lacking. 

luMATURE  Stages.  A  single  specimen,  representing  possibly  the  sec- 
d  stage,  is  present  in  my  material.  This  specimen  is  damaged,  the  legs 
ng  broken  off,  but  is  here  figured  (Fig.  102)  as  completely  as  possible, 
le  head  (Fig.  102j5)  is  very  much  as  in  the  adult.  The  abdomen  (Fig. 
ZA)  is  entirely  membranous  and  bears  setae  only  on  the  last  four  seg- 
nts,  the  last  s^ment,  which  is  heavily  chitinized,  having  a  single  seta  at 
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each  lateral  margin  and  the  others  a  pair  of  aetx.  The  penahiinate  acgment 
likewise  bears  a  median  pair  of  dorsal  setae  which  are  probably  quite  laifie, 
but  are  broken  in  my  specimen. 


Fig.  102.— Clenopklhiru 


mydit  a.  sp. :    A,  imroature  stage;  B,  bead  of  same: 


Genus  RATEMIA  Fahrenholz. 
1916.    Fahrenholz,  Arehiv  f.  Natvrgeschichle.  AbL  A,  81,  U:  31. 

Anoplura  without  eyes;  with  five-segmented  antennae;  legs  with  the 
tibia  produced  into  a  thumb-like  process  opposing  the  claw,  the  anterior 
pair  moderately  small,  middle  and  posterior  l^s  of  much  the  same  form  as 
the  anterior  pair  but  somewhat  lai^r ;  pleural  plates  present  on  the  fourth 
to  sixth  segments;  tergal  and  sternal  plates  undeveloped  except  for  the 
ninth  tergite  and  the  genital  plate  on  the  eighth  stemite,  the  abdomen  mem- 
branous, the  segments,  both  dorsally  and  ventrally  either  with  a  confused 
group  of  setae  or  with  a  single  row  which  merges  medially  into  an  irr^ular 
group;  head  without  distinct  post-antennal  angles  but  with  a  constricted 
occipital  region. 

Hosts.     Unknown. 

Type  of  the  Genus.  Hamatopinus  (LinognathHs)  squomtilalus 
Neumann.    This  is  the  only  included  species. 

NoTES.^This  is  &  peculiar  genus  of  somewhat  doubtful  affinities.  It  is  possibly 
related  to  the  forms  now  placed  under  Linogtialhoides  rather  than  to  Lmognatkut  as 
was  suggested  by  Neumann.    The  number  of  pleural  plates  is  perhaps  the  most  £3- 
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1.  Ratemia  squamulata  (Neumann). 

Fns.  103, 

1911.    HermatopiHHs  (Li»ognalhiu)  squamulalus  Neumaim,  Arehhes  dt  PanuitologU 

14:401;  f.  1-4. 
1916.    Hamatopinus  iLittognathus}    (?)  sqitamulattu  NcnmaiU),  Ferris,  "Cat  Ano- 

plnra,"  Proe.  Cal.  Acad.  Sci.  (4)  6:  179. 
1916.    Ratemia  ttjuatrailaUii  (Netim.),  Fahrenholz,  Archiv  f.  Naturgeschichle,  Abt  A, 
81,11:31. 
Pkbvious  Rbcosds.    Known  only  from  the  original  record,  from  un- 
known host,  Dire-Daoua,  Abyssinia. 

Spbcihsns  ExAutNED.  A  single  female  co-type,  received  through  the 
kindness  of  Dr.  A.  Martin  of  the  Ecole  Veterinaire  of  Toulouse. 

Fbmalk  (Fig.  \Q\A).  Length  6.1  mm.  Head  relatively  small,  acute 
anteriorly,  slightly  swollen  behind  the^ntennx  and  with  the  occipital  region 
sharply  constricted.    Antennae  (Fig.  lOlC)  without  distinctive  characters. 


Fv- 1^- — J^otrmio  tquvuJabt  (Neum.)  :  A,  adult  female;  B,  genital  region; 
C,  antenna ;  D,  tibia  and  ttrnu  of  posterior  leg. 
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Thorax  likewise  relatively  small,  shorter  than  the  head,  with  the  lateral 
margins  strongly  arcuate,  the  whole  nearly  semicircular  in  form ;  dorsum 
with  a  strong,  transverse  chitinized  br  ;  sternal  "'ate  (Fig.  101£)  quite 
broad. 

Pleural  plates  roughly  Rectangular,  i  '  '  ■ '  '"'  ';nargin  nearly  straight 
and  bearing  two  small  setss.  Dorsall)  '>  .  second  segment  is  quite  thickly 
beset  with  small  setae;  the  third  bears  an  irregular  transverse  group,  the 
fourth  to  seventh  each  bear  a  transverse  row  which  merges  medially  into 
an  irregular  group ;  the  eighth  bears  a  sii^le  transverse  row.  On  the  ven- 
tral side  the  arrangement  is  much  the  same  except  that  the  second  segment 
bears  but  few  setBc,  Genital  plate  (Fig.  lOlB)  T-shaped;  gonapods  small; 
ninth  segment  with  a  pair  of  flattened  lobes  each  bearii^  a  small,  stout  seta. 

Male.    Unknown.  / 

Genus  FAHRENHOLZIA  Kellogg  and  Ferris. 

1915.  Kellogg  and  Ferris,  "Anoplura  and  Mall.  N.  Amer.  Mam.,"  Stanford  Umv, 

Publ.,  p.  32. 

1916.  Ferris,  "Cat.  Anoplura,"  Proc.  Cat.  Acad.  Set.  (4)  6:  ISO. 

Anoplura  without  eyes;  with  five-s^mented  antennae,  which  are  not 
sexually  dimorphic ;  legs  with  the  tibia  produced  into  a  thumb-like  process 
opposing  the  claw,  the  anterior  pair  small  and  weak,  the  middle  and  poste- 
rior pairs  much  larger,  subequal,  with  the  tarsus  flattened  and  bearing  a 
tooth-like  process  at  the  outer  basal  ai^le  and  with  the  claw  stout ;  pleural 
plates  present  on  a  variable  number  of  segments  begiiming  with  the  second, 
the  second  pair  divided  longitudinally  into  two  parts,  one  of  which  lies  upon 
the  dorsum,  the  other  on  the  venter ;  abdomen  in  both  sexes  almost  entirely 
membranous,  with  a  single  transverse  row  of  large  setae  on  each  s^ment, 
both  dorsally  and  ventrally ;  head  relatively  small,  with  very  slight  or  no 
post-antennal  angles  and  without  a  constricted  occipital  region. 

Hosts.  Occurring  as  far  as  known  only  on  rodents  of  the  family 
Heteromyida,  the  "jumping"  or  "kangaroo"  rats  and  mice.  This  is  a  smalt 
family  that  is  coniined  to  the  western  hemisphere. 

Type  of  the  Genus.     Fahrenholsia  pinnata  Kellogg  and  Ferris. 
SvNONVUiCAL  List  OF  Names  Previously  Used  in  the  Genus: 
pinnata  Kellogg  and  Ferris, 
trtbulosa  Ferris. 
Iribulosa  Ferris  (part). 

Fahrenholzia  tribulosa  reducta  a.  ssp. 

Notes. — The  members  of  this  genus,  like  the  menibers  of  their  host  family,  con- 
stitute a  small  and  isolated  group.  With  the  three  new  forms  herein  descritwd  there 
are  but  five  forms  in  the  genus,  and  it  is  not  probable  that  the  number  will  be  very 
greatly  increased.  The  position  of  the  genus  is  doubtful,  and  I  am  not  prepared  to 
discuss  this  point  until  the  entire  Order  has  been  reviewed.    The  most  distinctive  cbar- 
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acter  lies  in  the  divided  pleural  plates  of  the  second  segment.  I  may  note  that  in  most 
oi  the  species  of  Polyplax  there  is  a  strong  tendency  in  the  direction  of  a  similar  divi- 
sion of  this  pair  of  plates,  although  the  two  genera  are  certainly  sufficiently  distinct 
otherwise.  ^'' 

Of  the  immature  forms  I  have  seen  ,>nly  examples  representing  the  penultimate 
stage.  This  stage  (Fig.  107£)  is  practically  the  same  in  all  the  species,  differing  from 
the  adult  in  the  almost  complete  abseni^f  ^o(.set£e,  except  for  the  long  marginal  setse  on 
the  penultimate  and  ante-penultimate  i,.);ments  and  on  the  pleural  plates. 

1.  Fahrenhoizia  pinnata  Kellogg  and  Ferris. 

Figs.  104,  105. 

1915.    Fahrenholsia  pinnota  Kellogg  and  Ferris,  "Anoplura  and  Mall.  N.  Amer.  Mam.," 

Stanford  Univ.  Publ.,  p.  32;  tf.  13;  pi.  3,  f.  2;  pi.  5,  f.  5;  pi.  6.  f.  10. 


Fig.  104. — Fakrenhotgia  pinnata  Kellogg  and  Ferris,  male  and  female. 
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1916.    FahreHkolsia  pitmata  K.  and  R,  Ferris,  "Cat  Anoplun,"  Proe.  CaL  Acad.  Sn. 

(4)  fi:  15a 
1916.    F^nnkoltia  pimiato  K.  and  F.,  Ferris,  Psycht  23:  102. 

Previous  Records.  Type  from  Dipodomys  califomicus,  Coveio,  CaM- 
fomia.  Recorded  by  Ferris  from  the  following  hosts  and  localities,  all  in 
California:  Dipodomys  merriami  cimiolus,  Independence;  D.  deserti, 
Mecca;  Perodipus  sp.,  Coulterville ;  Microdipodops  polionoius,  Benton; 
and  from  Perognalhus  parvus  olivaceous,  Pine  Forest  Mountains,  Nevada. 


Fig.  105. — Fahrenholda  pinnata  Kellogg  and  Ferris:  A,  genitalia  of  male;  B,  genital 
region  of  female;  C,  pleural  plates;  D,  antenna;  E,  sternal  jdate;  P,  poste- 
rior tibia  and  tarsus. 

Specimens  Examined.  All  those  upon  which  the  above  records  are 
based  and  the  following:  Dipodomys  phUlipsi,  Amecameca,  Mexico  (U.  S. 
N.  M.  52036) ;  D.  ornatm,  Valparaiso,  Zacatecas,  Mexico  (U.  S.  N.  M. 
91939) ;  D.  deserti.  Ludlow,  California  (U.  S.  N.  M.  136616) ;  D.  merriami 
nevadensis,  Pahrump  Valley,  Nevada  (U.  S.  N.  M.  26053;  Perodipus 
richardsoni,  Alva,  Oklahoma  (F.  C.  M.  6807). 

Female  (Fig.  104).  Length  1.1  mm.  Head  slightly  longer  than  wide, 
acute  anteriorly.  Thorax  about  as  long  and  but  little  wider  than  the  bead, 
with  the  lateral  margins  nearly  straight  and  parallel;  sternal  plate  (Fig. 
105£)  roughly  pentagonal. 
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Pleural  plates  (Fig.  105C)  present  on  but  the  second  to  fourth  seg- 
ments; those  of  the  second  segment  divided  as  chaTttcteristic  of  the  genus, 
both  the  parts  rather  slender,  the  dorsal  part  consistii^  of  a  single,  curved 
lobe,  the  ventral  part  an  elongated,  slender  piece  with  a  small,  free  lobe ; 
between  the  two  parts  are  two  small  setae,  and  the  dorsal  part  bears  one 
very  long  and  one  short  seta ;  plates  of  the  third  segment  quite  large,  roughly- 
triangular  with  the  apical  angles  produced  into  tapering  lobes  and  with  a 
pair  of  long  setae  on  the  posterior  margin ;  plates  of  the  fourth  segment 
consisting  merely  of  a  curved,  tapering  lobe  with  the  apex  free. 

Abdomen  with  the  sets  all  quite  large  and  stout;  second  tergite  with 
about  ten,  third  to  seventh  with  as  many  as  twenty,  the  eighth  with  two ; 
eighth  s^pment  with  a  pair  of  long  sets  at  each  lateral  mai^n ;  ninth  with 
a  chitinized  tergal  plate.  On  the  ventral  side  the  setae  are  arranged  much 
as  on  the  dorsum.  Genital  plate  (Fig.  105£)  quite  large;  gonapods  with 
but  two  or  three  small  setae,  lateral  margins  of  the  ninth  segment  with  two 
clusters  of  moderately  large  setae. 

Male  (Fig,  104).  Length  0.9  mm.  Head,  thorax,  and  pleural  plates 
as  m  the  female.  Abdomen  with  the  number  of  setx  somewhat  smaller 
than  in  the  female.  Genitalia  (Fig.  105^)  with  the  basal  plate  (bp) 
sharply  and  strongly  expanded  at  about  its  middle  and  with  a  trident-shaped 
median  posterior  prolongation;  parameres  {par)  much  flattened;  pseudo- 
penis  {pp)  strongly  reduced ;  penis  not  evident. 

.  Notes.— The  form  of  the  pleural  platea  permits  the  septtratioa  of  this  from  F. 
micTocephata  a.  sp.,  which  has  somewhat  similar  genitalia,  and  the  fomi  of  the  gsni- 
talia  distinffuishcs  it  from  F.  tribitiosa  aacateca  tu  ssp.,  which  has  somewhat  similar 
pleunl  plates. 

2.  Fahrenholzia  microcephala  n.  sp. 
Fics.  106,  10?. 

Specimens  Examined.  Holotype,  a  male,  and  allotype  from  Het- 
erotnys  pictus  obscurus,  San  Carlos,  Vera  Cruz,  Mexico  (F.  C.  M.  11099). 
Also  from  Heteromys  goldmani,  Achotal,  Vera  Cnu,  Mexico  (U.  S.  N.  M. 
14353)  ;  Liomys  irroratus  jalicensis,  Atamejac,  Jalisco,  Mexico  (U.  S.  N. 
M.  34131)  ;  L.  irrorafuj  canuj,  Valparaiso,  Zacatecas,  Mexico  (U.  S.  N.  M. 
91883)  ;  L.  texensis,  Brownsville.  Texas  (U.  S.  N.  M.  29943). 

Female  (Fig.  106).  Length  1.4  mm.  Head  (fig.  1071?)  relatively 
very  short,  slightly  broader  than  long.  Thorax  slightly  longer  than  the  head 
and  but  little  broader,  with  the  lateral  margins  practically  parallel ;  sternal 
plate  (Fig.  107C)  somewhat  hatchet-shaped. 

Pleural  plates  (Fig.  107^)  strongly  developed,  present  on  the  second 
to  fourth  s^ments;  first  pair  with  the  dorsal  portion  bearing  one  very 
long  and  one  minute  seta,  terminating  in  a  single  tapering  lobe  and  witti 
the  ventral  portion  terminating  in  a  broad,  free  lobe ;  between  the  two  parts 
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ar«  a  pair  of  very  small  setae ;  plates  of  the  third  segment  with  a  broad, 
nearly  truncate  dorsal  lobe  and  a  tapering,  curved  ventral  lobe  which  tiears 
one  very  long  and  one  shorter  seta;  plates  of  the  fourth  segment  consist- 
ing of  a  single  long,  tapering  lobe. 


Fig.106.    Fahrenholsia  microcephala  a.  sp.,  male  and  female. 

Abdomen  with  a  narrow,  longitudinal,  chitinized  area  on  the  second 
tergite  and  a  transverse  plate  on  the  ninth  tergite ;  second  tergite  with  six 
or  seven  sets,  third  to  seventh  with  thirteen  to  twenty,  the  eighth  with  but 
two.  Ventral  side  with  the  setae  arranged  much  as  on  the  dorsum.  Genital 
plate  quite  large.  Margins  of  the  ninth  segment  with  two  clusters  of  setx, 
some  of  which  are  very  long. 
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Male  (Fig.  106).  Length  l.I  mm.  In  general  closely  resembling  the 
female.  Genilalia  (Fig.  1076)  with  the  basal  plate  (_bp)  quite  broad,  with 
the  apical  angles  produced  and  with  a  slender,  median,  posterior  process; 
parameres  (par)  with  the  tips  flattened  and  expanded;  pseudopenis  (pp) 
a  short,  straight  rod  with  the  posterior  end  slightly  trifoliate. 

Notes.— The  unusual  character  of  the  pleural  plates  is  sufBcient  to  distinguish  thii 
species  from  the  others  of  the  genus. 


-S^__X  .    -  -  ,11 

Fig.  107.— Fakrtnholtia  microcefihala  a.  sp. ;  A,  pleural  plates;  B,  genitalia  of  male; 
C,  sternal  plate;  D,  head;  E,  imniature  stage. 

3.  Fahrenholzia  tribulosa  Ferris. 
(Synonymy  under  subspecies.) 


3a.  Fahrenholzia  tribulosa  tribuloBa  Ferris. 

Fics.  108,  mA.  mo.  IWfi. 

1916.    FaKrenkoUia  IrUmlosa  Ferris,  "Cat  Anoplura,"  Proc.  Cal.  Aead.  Sci.  (4)  C: 

151  (part;  without  description). 
1916.    Fah-mholaia  iribulota  Ferris,  Psyche  23:  102;  f.  4,  5  (part). 

Previous  Records,  Type,  a  female,  and  allotype  from  Perognatkus 
califomkus,  Pleasant  Valley,  California.  Specimens  from  Peragnathus 
formosus,  Victorville,  California,  previously  recorded  as  belonging  to  this 
form  are  now  transferred  to  F.  tribulosa  reducla  n.  ssp. 
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Specimens  Examined.    Only  as  above. 

Female  (Fig.  108).  Length  1.4—1.5  mm.  Head  a  trifle  longer  than 
broad,  acute  anteriorly.  Thorax  about  as  long  as  the  head  and  scarcely 
wider,  with  the  lateral  margins  nearly  parallel;  sternal  plate  (Fig.  109£) 
roughly  circular. 


Fig.  108. — Fahrenholeia  Iribulosa  tribulosa  Ferris,  male  and  female. 

Pleural  plates  (Fig.  109Z))  present  on  the  second  to  seventh  segments; 
plates  of  the  second  segment  with  the  dorsal  portion  produced  into  a  curved, 
tapering  lobe  and  with  the  ventral  portion  bearing  a  small  free  lobe; 
between  the  two  portions  are  two  moderately  large  setae ;  plates  of  the  third 
segment  consisting  of  a  single  tapering  lobe  bearing  a  single  long  and  one 
very  short  seta;  plates  of  the  fourth,  fifth,  and  sixth  segments  small,  con- 
sisting of  a  single  tapering  lobe. 

Abdomen  with  ten  or  more  set£  on  the  second  tergite,  with  sixteen  to 
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twenty- four  on  the  third  to  seventh  and  ten  on  the  eighth.  Ventral  side 
with  the  setae  arranged  much  as  on  the  dorsum.  Genital  plate  not  chitinized, 
or  at  most  weakly  so.  Margins  of  the  ninth  segment  with  two  groups  of 
small  setx. 

Male  (Fig.  108).  Length  1.1  mm.  Qosely  resembling  the  female  . 
but  with  somewhat  fewer  setse.  Geniialia  (Fig.  109/4)  with  the  posterior 
third  of  the  basal  plate  (bp)  strongly  expanded,  with  the  posterior 
angles  strongly  produced  and  with  a  slender  median  process  posteriorly ; 
parameres  (par}  slightly  curved,  not  flattened;  pseudopenis  iPp)  quite 
large,  V-shaped. 

Nons. — From  F.  finnala  and  F.  mkrocfphala  this  is  readily  separable  by  the 
foTin  of  the  genitalia  and  the  pleural  pUtes. 

Included  among  the  material  upon  which  this  species  was  or^nally  based  and  in 
the  material  now  available  tbere  are  two  forms  which  differ  in  the  character  of  the 
pleural  plates.  The  status  of  these  is  somewhat  doubtful,  but  for  the  present  I  am 
placing  them  as  subspecies  of  F.  tribulosa. 


Fig.  109. — Fahrenholtia  Iributosa  tr^ndosa  Ferris :  A,  genitalia  of  male ;  D,  pleural 
plates;  £,  sternal  plate.  F.  tribulosa  redueta  n.  ssp. :  B,  pleural  plates. 
.S.  tribuioM  MacaUctt  n.  sap. :  C,  pleural  plates. 

3b.  Fahrenholzia  tribulosa  redueta  n.  ssp. 

Fig.  109B. 

1916.    Fahrfnkoltia  frUmhsa  Ferris,  "Cat.  Anoplura,"  Pro(.  Cal.  Acad.  SeL  (4)  6; 

151  (part;  without  description). 
1916,    FahtmhoUia  tribulota  Ferris,  Psycht  23 :  102  (part). 
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Previous  Records.  Recorded  as  Fahrenhotzia  tribulosa  Ferris  from 
Perognathus  formosus,  Victorville,  California. 

Speciuens  Examined.     As  above  recorded.    Holotype  a  female. 

Male  and  Female.  Differing  from  F.  tribulosa  tribvlosa  only  in  the 
character  of  the  pleural  plates  (Fig.  1095)  which  are  present  on  the  second 
to  fourth  segments  only.  Plates  of  the  second  s^ment  with  the  parts  small 
and  slender,  tending  to  be  weakly  chitinized,  the  dorsal  portion  with  one 
very  long  and  one  minute  seta  and  with  several  stout  setas  between  the  two 
portions;  plates  of  the  third  segment  bilobed  but  very  small,  bearing  one 
long  and  one  short  seta;  plates  of  the  fourth  segment  consisting  of  a  single 
small  lobe. 

3c.  Fahrenholzia  tribulosa  zacatecac  n.  ssp. 
Fig.  109C. 

Specimens  Examined,  From  Perognathus  hispidus  sacateca,  Val- 
paraiso, Zacatecas,  Mexico  (U.  S.  N,  M.  91875).    Holotype  a  female. 

Male  and  Female.  Differing  from  F.  tribulosa  tribulosa  and  F. 
tribulosa  reducta  only  in  the  form  of  the  pleural  plates.  Plates  of  the  sec- 
ond s^ment  as  in  tribulosa;  plates  of  the  third  segment  quite  large,  bilobcd ; 
plates  of  the  fourth,  6fth,  and  sixth  s^ments  quite  small. 

Genus  NEOLINOGNATHUS  Bedford. 
1920.     Bedford,  Ent.  Monthly  Mag.  (3)  6:  88. 

Anoplura  without  eyes;  with  five-s^mented  antennx,  which  are  not 
sexually  dimorphic;  legs  with  the  tibia  produced  into  a  thumb-like  process 
opposite  the  claw,  the  anterior  pair  weak,  with  slender  claw,  the  middle  and 
posterior  pairs  much  larger,  subequal,  with  the  tarsus  flattened  and  with 
stout  claw;  sternal  plate  divided  longitudinally;  pleural  plates  lacking; 
spiracles  present  only  on  the  thorax  and  on  the  eighth  abdominal  segment; 
derm  of  the  abdomen  membranous,  beset  with  minute  points  and  with  some 
Urge  points  which  are  chitinized,  the  whole  giving  the  body  a  scaly  appear- 
ance; head  without  post-antennal  angles  and  with  the  occipital  region  but 
little  constricted ;  genitalia  of  the  males  of  a  distinctive  type,  the  parameres 
apparently  lacking,  the  endomeres  fused  and  much  enlarged,  the  basal  plate 
and  pseudopenis  very  small. 

Hosts.  Known  only  from  members  of  the  family  Macroscelida,  the 
"elej^iant  shrews,"  of  the  order  Insecltvora. 

Type  of  the  Genus.  Neolinognathus  elephantuli  Bedford.  This  and 
N.  prtElautus  n.  sp.  are  the  only  tticluded  species. 

1.  Neolinognathus  elephantuli  Bedford. 
Figs.  110.  IIM-^,  lllF. 
1920.    NfoliHognathus  ekphantuli  Bedford,  Ent.  Monthly  Mag.  (3)  fi :  89-90 ;  I. 
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Previous  Records.  From  EUphantulis  rupestris  jamesoni,  Ander- 
stepoort,  Transvaal,  South  Africa. 

Specimens  Examined.  A  male  and  several  females  from  the  type 
host  and  locality,  received  through  the  kindness  of  Mr.  Bedford  and  numer- 
ous specimens  from  the  following :  Pelrodromus  letradactylus,  British  Cen- 
tral Africa  (U.  S.  N.  M.  141526) ;  Nasilio  brachyrhynchus  delameri,  Loita 
PUins,  British  East  Africa  {U.  S.  N.  M.  181461). 


Fig.  110. — NeoliHOgtutthus   elephaniuH    Bedford,    male    and    female.      Female    from 
Elephanlulus  rupestris  jamesoni,  male  from  Pelrodromui  lelradactylui. 

Female  (Fig.  110).  Length  1-1.2  mm.  Head  slender,  more  than 
twice  as  long  as  wide,  acute  anteriorly.  Thorax  slightly  wider  than  the 
head  and  scarcely  as  long,  the  lateral  margins  almost  parallel ;  sternal  plate 
(Fig.  IIIB)  divided  longitudinally  into  two  irregular,  slender  plates;  mid- 
dle and  anterior  legs  (Fig.  IIIC)  with  a  distinct,  tooth-like,  preapical 
process  on  the  outer  margin  of  the  tibia. 
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Abdomen  elongate  and  rather  slender.  Along  the  posterior  mai^n  of 
the  second  tergite  and  stemite  and  both  the  anterior  and  posterior  margins 
of  the  third  to  fifth  tergites  and  stemites  is  a  definite,  single  row  of  enlarged, 
chitinized  points  (Fig.  lUF).  The  remainder  of  the  abdomen  is  beset 
with  minute,  unchitinized  points.  Ninth  s^:ment  with  the  tergite  chitinized ; 
eighth  with  a  pair  of  small  setae  at  each  side.  Sternal  plate  (Fig.  1115) 
chitinized,  elongate  oval,  acute  posteriorly;  gonapods  small;  margins  of 
ninth  segment  with  a  few  small  setae. 


/^ 
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Fig.  111.— Neolinognathus  tkphantuli  Bedford:  A,  genitalia  of  male;  B,  sternal  plate; 
C,  posterior  tibia  and  tarsus;  F,  portion  of  abdomen.  Neolmognolhut 
fraiautus  n.  sp. :  E,  portion  of  abdomen. 

Male  (Fig.  110).  Length  0.8  mm.  In  general  resembling  the  female 
but  with  the  abdomen  entirely  devoid  of  the  lai^er,  chitinized  points.  Geni- 
talia (Fig.  IIM)  with  the  basal  plate  (bp)  quite  small,  of  an  inverted 
Y-shape;  parameres  apparently  lacking,  replaced  by  a  large  ring  sderite 
which  I  regard  as  the  fused  endomeral  pieces  (e) ;  pseudopenis  {pp)  very 
small. 

Notes. — The  sp«a'mens  from  Nasilit}  differ  from  the  others  in  the  presence  of 
lat^e,  chitinized  points  on  the  abdomen  of  the  male.  Otherwise  they  appear  to  be  the 
same  as  typical  examples. 
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2.  Neolinognathus  prselautus  n.  sp. 
Figs.  lllE,  112. 

Specimens  Examined.  Holotype,  a  female,  and  allotype  from  Ele- 
pkantulus  pulcher  phceus.  Lime  Springs,  British  East  Africa  (U.  S.  N.  M, 
181488).  Also  from  E.  rufescens,  Vor,  British  East  Africa  (U.  S.  N.  M. 
182612). 

Female  (Fig.  112).  Length  1  mm.  Differing  from  N.  elephanluli 
chiefly  in  the  absence  of  the  tooth-like  process  on  the  tibiae  of  the  middle 
and  posterior  legs  and  in  having  the  enlarged,  chitinized  points  of  the  abdo- 
men smaller,  bluntly  pointed  and  arranged  in  double  instead  of  single 
rows, 

Male  (Fig,  112),  Differing  from  the  male  of  A^.  elephantuU  In  backing 
the  tooth-like  process  on  the  middle  and  posterior  tibiae  and  in  having  a  few 
of  the  larger,  chitinized  points  along  the  posterior  margins  of  the  abdominal 
segments. 


Fig.  llZ—NwIinognathus  pralaulus  n.  sp„  male  and  female. 
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Genus  SCIPIO  Cummings. 
1913.    Scipio  Cummings,  Bull.  Bnt.  Ret.  3 :  393. 

1916.    Neumanellus  Fahrenholi.  Archiv  }.  NaturgtschichU,  AbL  A.,  81,  11 :  31. 
1916.    Scipia  Ferris,  Annalt  Durban  Museum  1 :  232, 
1916.    Scipio  Ferris,  "Cal.  Anoplura,"  Ptoc.  Cat.  Acad.  Sei.  (4)  6:  177. 

Anoplura  without  eyes;  with  five-s^mented  anteniue  which  are  not 
sexually  dimorphic ;  legs  with  the  tarsus  produced  into  a  thumb-like  process 
opposing  the  claw,  the  first  pair  small,  with  weak  claw  and  with  a  curved 
claw-like  process  rising  beside  the  claw,  second  and  third  pairs  much  laTg;er, 
subequal,  with  stout  claw;  pleural  plates  present  on  the  third  to  eighth 
segments ;  abdomen  entirely  membranous  except  for  small  tergal  plates  in 
the  male,  each  segment  with  not  more  than  one  row  of  setae ;  ninth  segment 
without  a  pair  of  flattened  lobes  on  the  ventral  side. 

Hosts,  From  rodents  of  the  African  genus  Thryonomys  of  the  family 
Octodonlida. 

Type  of  the  Genus.  Ha:matopittus  aulacodi  Neumann.  But  one 
other  species,  Scipio  breviceps  Ferris,  is  included. 

Notes. — The  most  distinctive  feature  of  this  genus,  a  character  which  it  shares 
only  with  the  genus  Hybophthirus,  is  that  of  the  presence  of  the  claw-hlce  process  on 
the  anterior  tarsL  This  structure  has  at  times  been  spoken  of  as  a  claw,  but  it  is  in 
all  probability  merely  an  enlarged  spine,  for  it  is  not  jointed  at  the  base. 

These  two  genera,  Sctpic  and  Hybophthirus,  appear  to  be  quite  closely  related, 
and  it  is  only  with  some  hesitation  that  I  am  regarding  them  as  distinct  I  shall  discuss 
this  point  further  in  connection  with  the  description  of  the  latter  genus. 

1.  Scipio  aulacodi  (Neumann). 
Figs.  113,  114^-fl,  114B,  114  G. 
1911.    Hamatopinui  aulacodi  Neumann,  Archives  dt  Paratitologie  14:  403-406;  f.  5-7. 
1913.    Scipio  aulacodi  (Neum.),  Cummings,  Butl.  Ent.  Rei.  3;  393. 
1916.    Scipio  aulacodi  (Neum.),  Ferris,  Anwls  DurbtM  Museum  3:  233;  tf.  16,  17B. 
1916.    NeumaHtiellus  aulacodi  (Neum.),  Fahrenholz,  Archiv  /.  NalurgesehicUe,  AbL 

A,  81,  11:31. 
1919.    Scipio  aulacodi  (Neum.),  Bedford,  Rcpt.  Div.  Vet.  Ret..  Depi.  Agric.  Un.  S. 
Africa  €-7 -.715. 

Previous  Records,  Originally  described  from  Thryonomys  (==  Aula- 
codus)  sjvinderianus,  Dahomey,  Africa.  Also  recorded  from  the  same 
host.  Northeastern  Rhodesia  (Cummings);  Thryonomys  sp.,  Mfongosi, 
Zululand  (Ferris) ;  Thryonomys  aulacodus,  Rustenburg  District,  Trans- 
vaal (Bedford). 

Specimens  Examined.    From  Thryonomys  sp.,  Mfongosi,  Zululand. 

Female  (Fig.  113).  Length  2.25  mm.  Head  (Fig.  114C)  relatively 
very  large,  more  than  twice  as  long  as  wide,  acute  anteriorly  and  with  the 
lateral  margins  of  the  hind  head  almost  parallel.   Antenns  long  and  slender. 

Thorax  somewhat  shorter  than  the  head,  with  the  posterior  angles  chiti- 
nized  and  slightly  lobed.    Pleural  plates  quite  small,  each  with  the  dorsal 
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apical  angle  produced  into  a  small  tooth  and  each  bearing  a  pair  of  slender 
setJE,  those  of  the  seventh  and  eighth  pairs  very  long ;  spiracles  small. 

Abdomen  with  tergal  and  sternal  plates  undeveloped  except  for  the 
ninth  tcrgite  and  the  genital  plate  on  the  eighth  stemite.     Dorsal  setae 


Fig.  113. — Scipio  aulacodi  (Neum.),  male  and  fenule.    From  specimeiu  from 
Thryonomys  sp.,  Ufongosi,  Zululand. 

slender,  the  posterior  mai^n  of  the  thorax  with  six  or  eight,  the  first  ter- 
gite  with  six,  the  second  to  seventh  tergites  with  sixteen  to  twenty,  the 
eighth  with  six.  On  the  ventral  side  the  setje  on  the  first  four  segments 
tend  to  be  very  small  and  few,  and  on  the  remaining  segments  small  setae 
are  mingled  with  the  larger.  Gonapods  (Fig.  1I4£)  with  several  slender 
setsE  and  the  lateral  margins  of  the  ninth  segment  with  a  fringe  of  long 
setx.  The  wall  of  the  vagina  is  chitinized  and  presents  a  tessellated  appear- 
ance, the  tessellations  (Fig.  114fi)  more  or  less  regularly  polygonal,  the 
interspaces  narrow. 
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Male  (Fig.  113).  Lei^h  1.9  mm.  In  general  form  resembling  the 
female  but  with  small  tergal  plates  on  the  abdominal  segments.  Dorsum 
of  the  abdomen  with  for  the  most  part  fourteen  to  twenty  setas  in  a  row ; 
venter  with  the  setse  few,  in  part  very  small. 


t^^ 


I 

)/l/) 


Fig.  114. — Scipio  auhcodi  (Neum.)  :  A,  anterior  tibia  and  tarsus ;  B,  tessellations  on 
wall  of  vagina;  G,  head  6",  breviceps  Ferris:  C,  tessellations  on  wall  of 
vagina;  D,  anterior  tibia  and  tarsus;  £,  genital  region  of  female;  F,  sternal 
plate;  H,  head. 

Genitalia  (Fig.  1165)  with  the  basal  plate  (_bp)  broad,  expanded  poste- 
riorly; parameres  {par)  rather  short  and  stout,  tapering  to  the  apex,  which 
is  somewhat  hooked  and  enclosing  a  ring-shaped,  flattened  piece  which 
is  perhaps  the  fused  endomeres  (e) ;  pseudopenis  (/>/>)  very  small. 
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Notes.— From  the  only  other  species  of  this  genus,  S.  brtvieeps  Ferris,  this  differs 
most  conspicuoiul]'  in  the  form  of  the  bead,  and  in  the  much  smaller  pleural  plates. 

These  two  species  occur  together  upon  the  same  host  species.  They  represent  one 
of  the  few  cases  of  the  occurrence  of  species  of  the  same  genus  upon  the  same  host 


2.  Scipio  breviceps  Ferris. 
Figs.  114C-D,  114F,  114^,  115,  116. 


Fig.  Wi^^cipio  brtvictfis  Ferris,  male  and  female. 
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1916.    Sdpio  brevUepj  Ferris,  Antiah  Durban  Miueum  3:  234;  tf-  1?A,  18-22. 
1916.    Scifrio  brevicepi  Ferris,  "Cat  Anoplura,"  Proe.  Cat.  Acad.  Sci.  (4)  6:  178, 
1919.    Scipio  brevicefis  Ferris,  Bedford,  Repi.  Div.  Vet.  Res.,  Dept.  Agric.  Vit.  S. 
Africa  6-7:  71S- 
Previous  Records.     Originally  described  from  Thryonomys  sp.,  Mfon- 
gosi,  Zululand.    Also  recorded  by  Bedford  from  Thryonomys  aulacodus, 
Rustenburg  District,  Transvaal. 


Fig.  Ui-rScipio  brevicepsFetrii:  A.fitii  (?)  stage;  5,  genitalia  of  male. 

Specimens  Examined.    The  types. 

Female*  (Fig.  115).  Length  1.9  mm.  Head  (Fig.  114H)  but  little 
longer  than  broad.  Thorax  about  as  long  as  the  head;  sternal  plate  (Fig. 
114F)  irregular  in  form,  bearing  a  pair  of  small  setEe.  Pleural  plates  of  the 
same  type  as  in  S.  atdacodi  but  larger,  each  with  a  pair  of  slender  setx ; 
spiracles  small. 

Abdomen  as  in  S.  aulacodi,  the  tergites  with  for  the  most  part  sixteen 
to  twenty-five  quite  long  setae ;  stemites  with  the  setic  in  the  median  region 
tending  to  be  very  small,  those  near  the  margins  large.     Ventral  side  of 
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the  ninth  segment  as  in  5.  aulacodi.  Wall  of  the  vagina  tessellated,  the  tes- 
sellations irregular  and  with  lai^  interspaces  (Fig.  114C). 

Male  {Fig.  115).  Length  1,7  mm.  In  general  resembling  the  female 
but  with  fewer  sctas.  Tergal  plates  not  developed.  Genitalia  as  in  S. 
aulacodi. 

Imuatuke  Stages.  Representatives  of  a  single  immature  stage  (Fig. 
116^)  are  available,  this  probably  being  the  first.  In  this  stage  the  claw- 
like process  of  the  anterior  tarsi  is  lacking.  The  pleural  plates  are  much 
as  in  the  adult  but  very  small.  The  abdomen  bears  merely  a  median  pair 
of  setae  on  each  segment,  dorsally  and  ventrally. 

Genus  HYBOPHTHIRUS  Enderlein. 
1909.  Enderlein,  Denks.  d.  Med.-Naturw.  Gesell.  tu  J  etui  14:  79. 
1913.    Cununings,  Bull  Ent.  Res.  4:  44. 

Anoplura  without  eyes;  with  five-segmented  antennx,  which  are  not 
sexually  dimorphic ;  legs  with  the  tibia  produced  into  a  thumb-like  process 
opposing  the  claw,  the  anterior  pair  small  and  weak,  with  a  curved,  claw- 
like process  rising  beside  the  slender  daw,  anterior  and  middle  pairs  large 
and  stout,  subequal,  with  stout  claw;  thorax  with  the  apical  angles  pro- 
duced into  distinct  lobes ;  abdomen  with  not  more  than  one  row  of  setse  on 
each  segment,  dorsally  and  ventrally,  in  both  sexes ;  pleural  plates  present 
on  the  second  to  eighth  segments ;  ventral  side  of  the  ninth  segment  with 
a  pair  of  lobe-like  processes;  head  with  distinct  post-antenna!  angles. 

Hosts.  Known  only  from  the  "Aard-Vark"  or  "Cape  ant  bear,"  of 
the  genus  Orycteropus,  the  only  genus  of  the  order  Tubulidentata. 

Type  of  the  Genus.    Heematopinus  notophailus  Neumann. 

Notes. — As  I  have  pointed  out  uider  the  discussion  of  the  genus  Seipio,  I  regard 
these  two  genera  as  very  closely  rebted.  They  differ  most  conspicuously  in  the  matter 
of  size,  H.  KOtophalluj  being  one  of  the  largest  of  the  Anoplura  and  reaching  a  length 
of  4.5  nun.,  white  neither  of  the  species  of  Scipio  attains  a  length  of  over  2.5  nun. 
This  is  hardly  to  be  r^^arded  as  a  generic  difference,  however.  Structurally  the  two 
genera  differ  chiefly  in  the  presence  of  but  six  pairs  of  pleural  plates  in  the  two  species 
of  Scipio,  in  which  the  plates  are  lacking  on  the  second  segment,  while  there  are  seven 
pairs  in  Hybophlhirtu.  The  strongly  produced  apical  lobes  of  the  thorax  in  Hyboph- 
Ihims  are  to  some  extent  dbtinctive,  although  there  is  a  tendency  toward  this  condi- 
tion in  Scipio.  The  pair  of  lobe-like  processes  on  the  ventral  side  of  the  ninth  abdomi- 
nal segment  in  Hyhophtkirui  is  perhaps  of  generic  value. 

In  the  original  descriptbn  of  this  genus  Enderlein  laid  special  emphasis  upon  the 
presence  of  the  thoracic  lobes  and  the  two-segmented  condition  of  the  anterior  tarsi, 
while  he  overlooted  the  presence  on  the  anterior  legs  of  the  claw-like  process.  The 
matter  of  the  two-segmented  tarsus  is  not  significant,  for  this  condition  is  evidem  in 
a  wide  range  of  genera.  Nor  is  the  presence  of  the  thorack:  lobes  significant,  for  the 
same  condition  appears  in  the  genus  Hamotopinvs. 
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1.  Hybophthirus  notophalliu  (Neumann). 

Figs.  117, 118. 

1909.    Hamatopimts  notophallus  Ncumaim,  lahrb.  des  Nastaunschtn  Ver.  fUr  Ifatitr' 

kundt  M  Wieshadtn,  p.  2. 
1909.    Hybophthirus  orycteropodi  Enderlein,  Denkt.  des  Ued.-Natura.  Geult.  *» 
Una  14:  79-80;  pi.  8,  f.  1-3. 


Fig.  \\7.— Hybophthirus  notophallus  (Neum.},  male  and  female. 
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[  (Neumann),  Cuminings,  Bull.  Ent.  Ret.  4:  44. 

n.),  V/xterston,  linnals  South  African  Museum 


1913.  Hybophikirus  notophallus 

1914.  Hybophthirus  notophallus 

10 :  278. 
1916.    Hybophthirus  notophallus  (Neum.).  Ferris,  "Cat.  Anoplura,"  Proe.  Cat.  Acad. 

Sci.  (4)  6:  157. 
1916.    Hybophthirus  notophallus    (Ncum.),   Cummings,  Proe.  Zool.  Soc.   London, 

pp.  267-9;  t£.  7-8. 
1919.    Hybophthints  notophaXlus  {'^tMm.'),^edtoTA,  Kept.  Div.Vel.  Res.,  Dept.  Agric. 

Vn.  S.  Africa  6-7:  715. 
Previous  Recokds.  Originally  described  from  Orycteropus  afer, 
"Gochas,  Afrique  occidentale  allemande."  Also  recorded  from  the  same 
species,  "Klein- Namaland ;  Umgebung  von  Steinkopf"  (Enderiein);  and 
in  the  Zoological  Garden  at  London  (Cumniings,  1916)  ;  from  0.  capensis, 
without  locality  (Waterston),  and  in  the  Zoolt^cal  Garden  at  Pretoria, 
South  Africa  (Bedford). 


Fig.  \\%.— Hybophthirus  notophallus  (Neum.)  :  A,  genital  region  of  female;  B,  an- 
terior tibia  and  tarsus;  C,  antenna;  D,  head;  E,  genitalia  of  male. 


Speciheks  Examined.  Several  examples  from  Orycteropus  capensis, 
Zoolt^cal  Garden,  Pretoria,  South  Africa,  received  through  the  kindness 
of  Mr.  Bedford. 
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Female  (Fig.  117),  Length  4.5  mm.  General  form  very  stout.  Head 
(Fig.  USD)  relatively  small,  almost  trancate  in  front,  but  little  longer  than 
wide,  with  the  post-antennal  angles  very  acute  and  with  the  lateral  margins 
of  the  hind  head  almost  straight  and  sharply  convergent. 

Thorax  slightly  longer  than  the  head  and  more  than  twice  as  wide,  with 
the  lateral  margins  strongly  arcuate^-the  posterior  lateral  angles  bearing 
a  strong,  chitinized,  lobe-like  process ;  sternal  plate  not  chitinized.  Qaw- 
like  process  of  the  anterior  legs  (Fig.  1185)  small  but  distinct. 

Abdomen  almost  circular.  Pleural  plates  quite  large,  but  not  overlap- 
ping, all  of  much  the  same  form,  each  with  a  rounded,  projecting  dorsal 
lobe  and  each  bearing  a  pair  of  small  sets.  Spiracles  small.  Seventh  and 
eighth  segments  without  long  setx  at  the  lateral  margins.  Dorsal  and 
ventral  setae  few  and  small.  Ninth  segment  beneath  (Fig.  118^)  with 
two  clusters  of  numerous  sets  and  with  a  pair  of  flat,  lobe-like  processes ; 
posterior  margin  of  the  genital  plate  with  numerous  small  sets. 

Male  (Fig,  117).  Length  3.5  mm.  In  general  appearance  closely  re- 
sembling the  female.  Genitalia  (Fig.  118£)  with  the  basal  plate  {bp) 
quite  lot^,  not  expanded  posteriorly;  parameres  {par)  long  and  nearly 
straight,  enclosing  the  two  endomeral  pieces  (e)  and  the  penis  (f ) ;  pseudo- 
penis  {pp)  very  small. 

luMATUKE  Stages.  Cummings  (1916)  has  described  the  6rst  stage. 
This  differs  from  the  adult  in  the  entire  absence  of  pleural  plates,  and  in 
lacking  the  post-antennal  angles. 

Ncn^s. — Cummings  (1913)  has  pointed  out  that  Neumann's  description  of  this 
•pedes  has  priority  over  that  of  Enderlein. 
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SYSTEMATIC  TREATMENT  (Cont.) 
Genus  POLYPLAX  Enderlein. 
1904.    />oI]i;fa:rEiKkrlein,ZooI.^M.  28:  139,  1^223. 

1907.  EremopkthiHiu  GlinkiewicE,  Sit*.  4.  Kaiurl  Ak.  Witt.  Wien,  NtUnr.  Klattt 

116:381-83. 

1908.  Polypbue  DalU  Torre,  "Anoplura,"  Cm.  Itu.,  p.  13. 

1909.  Htttnatcpitms  (.Polyplax)  Neumann,  Arch,  de  Pansil.  13:  S29-3Z. 

1910.  PolypUu  Ujoberg,  Arkio  f.  Zool.  G:  159. 

1912.  Polyptax  Fahrenholz,  Jahresb.  des  NUderncK  Zool.  Ver.  2-4:  29-30. 

1913.  Polyplax  Patton  and  Cragg,  'Textbook  of  Medical  Entomology,"  p.  543. 

1915.  Polyplax  Kellogg  and  Ferris,  "Anoplura  and  UalL  North  Amer.  Mamm.," 

Stanford  Univ.  Publ.,  p.  11. 

1916.  Polyplax  Ferrii,  "CaL  Anoplura,"  Proc.  Cat.  Acad.  Set.  (4)  6:  171. 
Anoplura  without  eyes;  with  five-segmented  antennse  which  are  fre- 
quently sexually  dimorphic,  the  third  segment  in  the  male  having  the 
distal,  pre-axial  angle  more  or  less  produced  and  terminating  in  a  re- 
curved spine  or  stout  seta;  with  the  anterior  legs  small  and  weak,  the 
middle  l^s  usually  somewhat  stouter  ttian  the  anterior  but  of  the  same 
shape,  the  posterior  legs  stouter  and  with  broader  claw  than  the  middle ; 
pleural  plates  always  developed,  present  on  the  second  to  seventh  or 
eighth  s^ments,  those  of  the  second  segment  usually  distinctly  divided 
longitudinally;  female  with  two  rows  of  sets  on  the  second  and  fourth 
to  seventh  abdominal  tergites  and  the  second  to  seventh  stemites,  these 
usually,  but  not  always,  accompanied  by  more  or  less  well  developed 
plates;  male  typically  with  two  rows  of  sets  on  the  second  tei^te  and 
second  and  third  stemites  of  the  abdomen  but  sometimes  with  only  a  single 
row  on  all  the  stemites  or  exceptionally  two  rows  on  the  second  to 
eighth  stemites,  always  with  but  a  single  .row  on  the  other  tergites  and 
stemites ;  second  plate  of  the  second  tergite  in  tfie  male  not  emarginate 
posteriorly;  sternal  plates  of  the  second  and  third  abdominal  segments 
never  extending  from  pleurite  to  pleurite;  head  usually  with  distinct 
post-anteniial  angles  and  with  a  distinctly  constricted  occipital  r^on; 
genitalia  of  the  males  of  no  especially  distinctive  type  but  always  with 
the  basal  plate  undivided  and  with  the  pseudo-penis  usually  wedge-shaped. 

Hosts.  Occurring  as  far  as  known  only  on  rodents  of  the  family 
Murida  (the  rats  and  mice)  with  the  exception  of  two  species  that  occur 
on  members  of  the  insectivoran  genus  Sorex. 

Type  of  the  Gbnus.    Pedkulus  spinulostts  Burmeister. 
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Sykohymical  List  op  Naubs  Pksviously  Used  in  thb  I^nds: 

Note. — Nsmes  in  italica  Are  tynonyms  of  the  name  with  which  fliey  are  coupled.' 
acaitthopits  (Burroeistcr). 

Hoplopleura  acanthopus  (Burtneister). 
actUealut  Nenroana 

Eulioognathus  aculeafus  (Neimuim). 
affinis  (Burmeister)'  (mjsidentiiication). 

Polyplax  serrats  (Bunndster). 
affinit  (Buimeister) . 

Hoplopleura  affinis  (Burmeister). 
atilennata  (Osbom). 

Neohzmatopinus  sciurinus  (Mjoberg). 
-arviamthis  Bedford  (amended  spelling). 

Polyplax  arvicanthiu  Bedford  (typographical  error) . 

Polypla*  arviatthu  Bedford  (typographical  error). 
arvimifWr  Bedford  (typographical  error). 

Polyplax  arvicanthis  Bedford. 
arvicalhtis  Bedford  (typographical  error). 

Polyplax  arvicanthis  Bedford, 
auricularis  Kellogg  and  Ferris. 
bidentala  (Neumann). 

Hoplopleura  bidentata  (Neumann), 
"brachyrrhynchus  Cumminga. 
calva  Waterston. 
ctwicomii  (Nitzsch). 

Pedieulus  clavicomit  Nituch  (of  uncertain  position). 
colttmhianus  (Osbom). 
,       Neohematopinus  heviusculus  (Grube). 
'ciimmlngsi  Ferris. 

Polyplax  gracilis  Fahrenholi  (mistdentification). 
ethinata  Neumann. 

Neohematopinus  echinatus  (Neumann). 
trratiea  (Osbom). 

'  Hoplopleura  erratica  (Osbom). 
gracilis  Fahrenholi. 
gracitit  Fahreahalt  (misidenttfication). 

Polyplax  cununingsi  Ferris. 
_ktsperoniydis  (Osbom).  ' 

Hoplopleura  besperomydis  (Osbom). 
jonesi  Kellogg  and  Ferris. 
'taviuscula  (Grube). 

Neohamatopinus  liviusculus  (Grabe). 
longttla  (Neumann). 

Hoplopleura  longula  (Neumann). 
matiiculata  Neumann. 

Hoplopleura  nuniculata  (Neumann), 
miacantha  Speiser. 
montana  (Osbom). 

Neobematopinus  Isviusculus  (Grube). 
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Hoploplennt  qtndridentata  (Neumann), 
otomydis  Cununings. 
oxjrrrhyDchus  Cummings. 
ptctinala  Cummings. 

Hoplopleara  pectinaU  (Cununiogs). 
peclmifer  Kennnnn. 

Neohcmat'opinus  pectinifer  (Nemnami). 
plearophaa  (Burmeister) . 

Schizophthirtu  pleurophmas  (Bunncister). 
prxcisa  (Ncununn)  (part). 

Hamatopinus  prtedtus  Neumum  (part;  ^pographical  error). 

Hamatopinus  (Polyplax)  prxcisus  (Neumann)  (part). 
prttdta  (Neumann)  (part). 

Hoplopleuta  neumanni  Fahrenholi. 
pracita  (Neumann)  (typographical  error). 

Polyplajc  prKcisa  Neumann  (part). 

Hoplopleura  neumaraii  Fahrenholi  (part). 
quadridentata  Neinnann. 
redinata  (Nitzsch). 

Pedieultu  reclitiattu  Nitisch. 

Hamatopmus  reclmatut  (Nttzsch). 

HamatopiMtts  iPolyptax)  apiiagtr  recHnatus  (Nttisdi). 
scitiropleri  (Oibom). 

Neohaematopinus  aduropteri  (Osbom). 
■errata  (Bunadster). 

Ptdiculus  serratus  Burnieister. 

Hamalopittut  urratus  (Burroeister) . 

Polyplax  affinis  (Burrndster)  (mJsidentificBtion). 
sphtrrocephala  (Burmeister). 

Enderldnellus  sphxrocephaltas  (Bunneister). 
tpiculifera  (Gervais). 

Pedkultu  ipiculiferut  Gervais  (of  uncertain  position), 
(piniger  (Bunneister). 

Pfdieulus  spiniger  Burrndster. 

Hamatopinus spiniger  (Bunneister). 
SptMgtr  redinata,  (Burmeister). 

Polyplax  rectinata  (Burmeister). 
spinulosa  (Burmeister). 

Pediculus  spinulosus  Burmeister. 

Hamatopmuf  ipinulonis  (Burmdster). 

Pediculiu  detiticulalus  Nitzadt. 
stephensi  (Christophers  and  Newst'cad), 

Hamatopinus  stephfnsi  Christophers  and  Newstead. 

Hamatopinus  (Polyplax)  stepkensi  Christophers  and  Newstead. 
suturolif  (Oabom). 

Enderleindlua  suturalii  (Oaborn). 
rvniricosa  (Denny). 

Hxmodipsus  ventricosus  (Denny). 
vUloM  (lalU-Valeria.  , 
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Hoploplcura  acanthopiu  (Bumieister). 
waterstoni  Bedford, 
weraeri  (GlinkiewJcz). 

Eremophthiriut  vtemeri  GHnkiewicz. 

Notes.— This  eettus,  as  I  have  here  defined  it,  lomis  a  very  homogmieous  grotip  with 
the  exception  of  one  species,  P.  calva,  the  inclusion  of  which  somewhat  complicates  the 
diagnosis.  The  only  difficulty  is  to  exclude  from  it  certain  other  groups,  such  as 
Neokamatopmus  and  Eulinognalhus,  which  in  their  typical  form  are  distinct  enough 
but  which  grade  sufficiently  toward  Polyplai  to  make  their  separation  difficult  even 
though  it  appears  justifiable. 

The  most  distinctive  character  of  Polyplai — as  compared  with  these  closely 
related  genera — is  that  of  the  form  of  the  pleural  plates  of  the  second  abdominal  seg- 
ment In  the  majority  of  the  species  these  plates  are  very  distinctly  divided  longitud- 
inally into  two  pieces,  The  arrangement  is  very  similar  to  that  seen  in  the  gemis 
FahrenJiolaia  except  that  there  is  no  tendency  for  the  ventral  piece  to  migrate  to  the 
venfral  side  of  the  body.  In  one  or  two  species  these  plates  are  apparently  not  divided 
and  in  all  well-stained  preparations  are  necessary  in  order  to  determine  the  point  with 
certainty. 

Aside  from  this  the  arrangement  of  the  setx  on  the  abdomen  of  the  male  is 
quite  characteristic.  Typically  there  are  but  two  rows  of  setae  on  the  second  tergite 
and  the  second  and  third  stemites  with  a  single  row  on  the  remaining  segments.  In 
some  cases,  however,  there  is  but  a  sii^le  row  on  all  the  sternites  and  in  the  case 
of  the  rather  anomalous  species,  P.  calva,  there  are  two  rows  on  the  third  to  seventh 
stemites.  The  second  row  of  the  second  tergite  in  the  male  is  never  arranged  along 
an  emarginate  plate  as  in  Neokxmatopimis. 

Typically  the  antennx  are  sexually  dimorphic  (Fig.  120Z?),  the  third  segment  in 
fhe  male  being  modified,  but  some  species  show  no  trace  of  this  although  in  other 
respects  they  appear  to  be  representative  of  the  genus. 

My  material  of  the  immature  stages  is  very  scanty  and  for  a  descrirtion  of  these 
I  am  relying  chiefly  upon  the  notes  given  by  Cummings'  with  which  my  observations 
are  in  accord  as  far  as  they  ga  According  to  Cummings  there  are  at  least  three 
inunature  stages,  during  all  of  which  the  head,  thorax  and  legs  are  tssentially  as  in  the 
adult,  the  chief  differences  being  in  the  abdomen.  In  the  first  stage  the  pleural  plates 
are  entirely  lacking  and  the  setz  are  reduced  to  a  median  series,  dorsally,  of  two  on 
each  segment.  In  the  second  stage  the  rudiments  of  the  pleural  plates  appear  and  a 
median  scries  of  two  setx  appears  on  each  sternite.  In  the  third  stage  the  pleural 
plates  are  still  more  strongly  developed.  According  to  my  own  observations  there  is  in 
this  stage  no  trace  of  the  division  of  the  pleurites  of  the  second  segment 

There  are  listed  in  this  paper  26  species  of  Palyplax,  of  which  eight  are  described 
as  new.  Of  three  of  the  described  species  I  have  not  seen  material.  Two  species  of  the 
older  authors  which  have  previously  been  referred  to  Polyplax  are  here  excluded  as 
unrecognisable  and  will  be  listed  in  a  section  reserved  for  such  species  at  the  end  of 
this  series  of  papers.  These  two  species  are  Pedieulus  ciavicomii  Mitisch  and  P. 
spicuUferut  Gervais. 

1  Cununinsa,  B.  F.  Preettdinf  Zool.  Sue.  Loniim,  pp.  S6fr-7t.     1913. 
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1.     Pol}rpIax  spinulosa  (Burmeister). 
Fics.  119,  120^,  120D,  120F,  120H. 
1939.    Pediattus  spinulosut  Burmeister,  "Rhynchota,"  Gen.  Ins.  No.  8. 
1842.    Hamatopinus  spiiHilostu  (Burm.),  Denny,  "Moii.Anopl.  Brit,"p.  26;  pi.  24,  f.  5. 
1842.    HitmalopiHuj  ifniiiger  ( Burm. ) ,  Denny,  Und.,  p.  27 ;  pi.  24,  f .  6. 
1864.    PeditiUiis  denlieulaius  Nitcsch,  Zeits.  f.  ges.  Natural.  23: 24. 
1B74.    Hamatopinus  ipinulotui  (Burm.),  Giebel,  "Insecte  Epizoa,"  pp.  3S-9;  pi.  I,  f.  7. 
1880.    Hamatopinus  sfrinulotus  (Buna.),  Piaget,  "Les  Pediculines,"  pp.  636-7;  pi. 

S2,f.Z 
1691.    Hamatopmns  ipinulonu.    (Burm.),    Osborn  U.  S.  Dept.  Agric.,  Div.  Ent., 

Bui.  7,  o.  s. :  22. 
1896.    H<tmalopinus  tpinuhait  (Bnnn.),  Osbom,  tMrf.,  Bui.  5,  n.  s. :  181. 
1904.    Polyplax  spinulosa  (Burm.),  Enderldn,  Zool.  Ana.  28:  142. 

1904.  Hamalopinus  spinulosus  (Burm.),  Tinboschi,  Arch,  de  Parasit.  8:  316-7;  fig. 

1905.  Polyplax  spinulosa  (Burm.),  Enderlein,  Zool.  Ans.  29:  192-4. 

1908.  Polyplax  spinulosa  (Burm.),  Dalla  Torre,  "Anoplura,"  Gen.  Ins..  p.  14. 

1909.  Hamatopinus  {Polyplax)   ipinulosus  (Buiro.),  Neumann,  Arch,  de  Parasit. 

13:  526;  fig.  26. 

1910.  Polyplax  spitiulosa  (Burm),  Mjoberg,  Ark.  f.  Zool,  6:  160. 

1910.    Polyplax  spinulosa  (Burm.),  Banks,  V.  S.  Treasury  Depl.  Bui.  30:  79;  f.  7. 
1912.     Polyplax  spinulosa  (Burm.),  Mjoberg,  Tijdsehr.  Enl.  55:  336-7. 

1912.  Polyplax  spinulosa  (Burm.),  Fahrenhoh,  Jahresb.  des  Niederuch.   Zool.  Ver.. 

2-4;  30-7;  tf.  8-10;  pi.  2,  f.  8-13. 

1913.  Polyplax  spinulosa  (Burm).,  Johnston  and  Harrison,  Proe.  Royal  Soc.  QueettS' 

land  24:  107. 
1913.    Hamatopinus  (Polyplax)  spiimlosus  (Burm.),  Fattou  and  Cragg,  "Textbook 

of  Medical  Entomology,"  p.  SSO. 
1913.    Polyplax  spinulosa   (Burm.).  Evans,  Proc.  Royal  Physical  Soc.  Edinburgh 

19:  93. 
1915.    Polyplax  spinulosa   (Burm.),  Kellogg  and  Ferris,  "Anoplura  and  Mall.  N. 

Amer.  Mamm.,"  Stanford  Univ.  Publ.,  pp.  12-3;  tf.  1;  pi.  5,  f.  lla-b; 

pi.  6,  f .  7. 

1915.  Polyplax  spinulosa  (Burm.),  Cummings,  Proc.  Zool.  Soc.  London,  pp.  256-7, 

268-71;  tf.  7,15.16. 

1916.  Polyplax  spinulosa  (Burm.),  Ferris,  Psyche  23:  99. 

1917.  Polyplax  spinulosus  (Burm.),  Moll,  Jn.  Parasitology  4:89-90. 

1919.  Polyplax  spinulosa  (Burm.),  Bedford,  Repi.  Div.  Vet.  Res.,  Depl.  Agric. 
Un.  S.Africa,  6-7:  715. 

Previous  Records.  Originally  described  from  the  "brown  rat," 
Epimys  norvegicus  (=  Mus  decumanus)  in  Europe.  It  has  been  recorded 
from  this  species  and  from  E.  rattus  and  £.  rattus  alexandrinus  in  many 
parts  of  the  world  and  from  Microtus  californicus,  Microlus  sp.  and 
Phenacomys  longicaudus  in  California  and  Microtus  intermedius,  Nevada, 
U.  S.  A.  (Kellogg  and  Ferris;  Ferris).  Neumann  has  recorded  it  from 
Apodemus  (=  Mus)  sylvaticus  but  it  is  probable  that  he  was  dealing  with 
P.  serrata. 

Specimens  Examined.     From  Epimys  norvegicus,  England  (Water- 
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ston;  Nuttall) ;  California;  Melbourne,  Australia  (H.  F.  Qinton) ; 
Epimys  raltus,  Amritsar  District  and  Punjab,  India  (Indian  Museum); 
.^Galapagos  Islands,  Panama  Canal  Zone  (L.  H.  Dunn);  Epimys  rattus 
ktjabius  and  undetermined  host,  Kakamega,  Kenya  Colony,  British  East 
Africa   (British   Museum);   Epimys   catcis,   Baguio,   Luzon,   Philippine 


Fig.  U9.~-Polyplax  tprmilosa  (Burm.)  :  female  from  Epimys  rallus,  Panatna  Canal 
Zone,  male  from  the  same  host,  Galapagos  Islands. 

Islands  (U.  S.  N.  M.  145778) ;  Epimys  stridens,  Pulo  Troman,  Malay 
Peninsula  (U.  S.  N.  M.  104998)  ;  Cunomys  bengaiensis,  Burma  (Nuttall) ; 
"Mus  sp.,"  Java  (E.  Jacobson)  and  Anderstepoort,  South  Africa  (Bed- 
ford) ;  Microtus  californicus  and  Microtus  sp,  and  Phenacomys  longy- 
caudus,  California ;  Synaptomys  boreaiis,  Norway  House,  Northwest  Ter- 
ritory, Canada;  Apodemus  sylvaticus,  England  (Waterston) ;  Crocidura 
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ccerulea,  Rangoon,  Burma  (Nuttall) ;  "rat,"  British  Guiana  (British 
Museum). 

Of  these  hosts  the  next  to  the  last  named  is  an  insectivore  of  the 
family  Soridda  (the  shrews),  the  others  are  rodents,  all  belonging  to  the 
family  Mttrida,  the  genera  MkToi\u,  Phenacomys  and  Synaptomys  being 
members  of  the  subfamily  Microtina,  the  others  of  the  subfamily  Murina. 

Female  (Fig.  119).  Length  1.3  mm.  General  form  moderately 
stout.  Head  nearly  as  broad  as  long,  almost  truncate  anteriorly,  with  the 
antennae  set  close  to  the  anterior  margin,  with  prominent  post-antcnnal 
angles  and  a  constricted  occipital  region  and  with  the  lateral  margins  of 
the  hind  head  parallel.  Thorax  somewhat  longer  and  broader  than  the 
head,  with  the  lateral  margins  angularly  convex ;  legs  of  ordinary  form, 
the  middle  pair  intermediate  in  stoutness  between  the  anterior  and 
posterior  pairs;  sternal  plate  (Fig.  120<4)  broad,  with  the  lateral  margins 
almost  parallel,  the  posterior  margin  produced  into  a  blunt  point 

Pleural  plates  (Fig.  120//)  as  follows:  plates  of  the  second  segment 
distinctly  divided  into  two  lobes,  the  ventral  lobe  slender,  the  dorsal 
broader  and  produced  into  a  slight  tooth,  each  lobe  with  a  short  seta; 
plates  of  the  third  to  sixth  segments  triangular,  with  the  dorsal  posterior 
angle  produced  into  a  slight  tooth  and  the  ventral  angle  somewhat 
rounded,  each  plate  with  a  pair  of  short,  thorn-like  setae  of  nearly  equal 
length  on  the  posterior  margin ;  plates  of  the  seventh  and  eighth  segments 
smaller,  each  with  a  pair  of  long  sets ;  spiracles  quite  small. 

Tergal  and  sternal  plates  of  the  abdomen  strongly. developed,  reaching 
nearly  from  pleurite  to  pleurite  and  occupying  the  greater  part  of  the 
surface,  the  anterior  plate  of  each  segment  tending  to  be  considerably 
longer  than  the  posterior,  the  plates  with  for  the  most  part  five  to  seven 
small,  slender  and  quite  widely  spaced  setje.  Between  the  ends  of  the 
posterior  plate  and  the  corresponding  pleurite  on  the  third  to  seventh 
segments  dorsally  and  the  fourth,  to  seventh  segments  ventrally  is  a  single 
small  seta. 

Male  (Fig.  119).  Length  .9  mm.  Head  relatively  broader  and 
stouter  than  in  the  female,  the  first  s^;ment  of  the  antennae  (Fig.  120Z>) 
more  swollen,  the  third  se^^ent  strongly  modified. 

Tergal  aitd  sternal  plates  and  rows  of  setae  of  the  abdomen  arranged 
in  the  typical  manner,  the  plates  strongly  developed,  occupying  the 
greater  part  of  the  width  of  the  abdomen  and  with  for  the  most  part  seven 
or  eight  small,  slender  setx  of  varying  lengths. 

Genitalia  (Fig.  \20F)  with  the  basal  plate  (bp)  moderately  stout,  the 
posterior  at^les  strongly  produced  and  enclosing  the  anterior  end  of  the 
parameres  {par),  the  latter  short,  strongly  curved  and  articulatit^  closely 
at  their  apices  with  the  stout,  wedge-shaped  pseudopenis  (,pp).    The 
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pseudopents  is  strongly  curved  dorso-ventrally  in  the  form  of  a  hook  and 
has  slight  lateral  expansions  at  the  proximal  end.  Between  the  parameres 
is  the  penis  (p)  with  somewhat  vague  and  weakly  chitinized  structures 
which  probably  represent  the  endomcral  pieces. 


\- 


Fig.l20.~Potyplax  spiimlosa  (Burm.) :  A,  sternal  plate;  D,  antenna  of  male;  F, 
genitalia  of  male;  H,  pleural  plates  of  female,  from  same  specimens  as  in 
Fig.  U9.  Polyplax  serrata  (Burm.):  B,  sternal  plate;  £,  genitalia  of 
male ;  from  specimens  from  Apodemm  tylvalictu  sylvatieus,  Europe. 
PolypUix  reclitiata  (Nitzscti) :  C,  sternal  plate;  G,  pletiral  plates  of 
female;  from  Croddura  sp.,  Valley  of  Kashmir. 

Notes. — This  species  appears  characteristically  to  t>e  associated  with  the  "domestic 
rats"  but  it  is  evidently  normal  also  to  at  least  a  part  of  the  hosts  recorded  atx)ve  and 
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it  evidentljr  tntufers  with  some  revlineis  from  one  host  spedes  to  umther.  J  am 
quite  miable  to  detect  anj  differences  between  the  specimeiu  from  these  different'  hosts. 
P.  sfmtdosa  is  very  similar  to  P.  serrata  and  P.  reclmata  but  these  three  species  differ 
so  constantly  in  certain  details  that  I  do  not  question  their  distinctness,  even  though 
tpmulosa  may  occur  upon  the  same  hosts  as  the  others  at  times.  The  differences  will 
be  pointed  out  in  connection  with  the  discussions  of  serrata  and  rectinata. 

Through  the  very  great  kindness  of  Mr.  James  Waterston  of  the  British  Museum 
I  have  been  enabled  to  examine  one  of  the  original  specimens  recorded  by  Denny 
from  Arvicola  (,=Hypudttui)  amfhibius  as  Humatopituu  spinier  (Bunn.).  This 
specimen  seems  to  nie  to  be  undoubtedly  identical  with  spiimlosus. 

2.    Polyplax  serrata  (Burmeister). 
Figs.  12DB,  l2tiE. 
1839.    Pedieutus  serratus  Bunneister,  "Rbytuhota,"  Gen.  Ini.  No.  6. 
1842.    HmnaiopiiMis  serratus  (Burm.),  Denny,  "Mon.  AnopL  Brit"  p.  36. 
1864.    PtdkvUu  serratut  Burm.,  Nitisch,  Zeit.  f.  get.  Natunv.  23:  27. 
1874.    Hitmatopinus  terratus  (Burm.),  Giebel,  "Insects  Epiioa,"  p.36;pL  1,  f.  6. 
1880.    Hirmatopinus  terratui  (Burm.),  Piaget,  "Les  PedicuUncs,"  p.639. 
1904.    Polyplax  serrata  (Burm.),  Enderiein,  Zool.  Ana.  28:  142. 
19M.    Polyplax  terralus  (Burm.),  Csiki,  Rovart.  Lapok  11:  182. 
19flS,    Polyplax  serrtxla  (Burm,),  Dalla  Torre,  "Anoplura,"  Cm.  Itu.,  p.  14. 

1912.  Polyplax  affiiUt  (Burm.) ,  Fahrenholz,  JahreA.  des  NitdertSth.  Zool.  Ver.  2-4: 

39-42;  tf.  13-15.  (Misidentification). 

1913.  Polyplax  serrata  (Burm.),  Evans,  Proe.  Royal  Phys.  Soc.  Edinburgh  19:94. 
1916.    Polyplax  affiiUs  (Bunn.),  Ferris,  "Cat  Anoplura,"  Proc.  C<d.  Acad.  Sci.  (4) 

S:  172  (part). 
1916.    Polyplax  serrata  (Burm.),  Ferris,  ibid.  p.  175. 

Previous  Records.  Ori^nally  described  from  the  "house  mouse," 
Mus  mtuctdus,  m  Europe.  It  has  since  been  recorded  from  this  host  only 
from  the  Forth  District,  Scotland  and  the  Shetland  -Islands  (Evans). 
Under  the  name  of  Polypiax  affinis  (Burm.)  it  has  been  recorded  by 
Fahrenholz  from  Apodemus  (=  Mus)  sylvaticus,  Europe. 

Sfecimeks  Examined.  From  Mus  mtisculus,  Edinburgh,  Scotland 
(Waterston),  and  "tame  mouse,"  England  (Waterston) ;  Mus  spicilegus 
hispanicus,  Valencia,  Spain  (U.  S.  N.  M.  152840) ;  Apodemus  agrarius 
mantchuricus,  Sungaree  River,  Manchuria  (U.  S.  N.  M.  197805) ;  A. 
agrarius  pallidior,  Feng  Siang,  Shensu,  China  (F.  C.  M.  18929) ;  A, 
speciosus  peninsuiiB,  Tao  Chou,  Kansu,  China  (F.  C.  M.  19709);  A. 
sylvaticus  sylvaticus,  Haida,  Bohemia  (U.  S.  N.  M.  120950),  St.  Gallen, 
Switzerland  (U.  S.  N.  M.  84718)  and  England  (Waterston).    ' 

Notes. — This  species  is  extremely  dose  to  P.  spimtlosa,  differing  only  in  the 
following  details :  It  is  somewhat  smaller,  female  1.1  mm.  and  male  .6  mm.,  and  dis- 
tinctly more  slender.  The  sternal  plate  (Fig.  120B)  is  more  produced  posteriorly, 
is  more  rounded  and  has  the  sides  of  the  tapering  portion  concave  instead  of  straight 
The  pleural  plates  differ  constantly  in  having  the  ventral  seta  on  the  plates  of  the 
third  segment  much  longer  than  the  dorsal  seta.    The  genitalia  of  the  male  (Fig.  120£) 
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while  of  tiK  nme  type  as  in  P.  tpinutosa  differ  distinctly  in  detail,  especially  in  the 
forrn  of  the  parameres  (/wir)  which  are  nnich  smaller  and  are  almost  entirely  enclosed 
between  the  prodoced  tips  of  the  basal  plate,  and  in  the  form  of  the  pseudo-penis  ipp) 
which  is  longer  and  has  the  lateral  marfrins  at  the  base  less  txfanied.  Fahrenholi 
(ref.  cited)  considers  that  the  two  species  differ  in  the  form  of  the  head  but  I  have 
been  unable  to  see  anything  significant  here. 

1  have  not  the  slightest  doubt  that  all  the  spedmens  above  are  referable  to  the 
same  spedes,  regardless  of  the  differences  in  host  That  this  is  not  the  Peditidus  affinit 
of  Burmeister  seems  quite  certain  as  I  have  pointed  ont  in  an  earlier  number  of  this 
series  (Fart  II,  p,  78)  but  that  it  is  the  Pedieuliu  serratut  of  the  same  andur  is 
perhaps  open  to  doubt 

The  original  description  of  Pedia^us  serratus  is  as  follows:  "Capite  breviore, 
gcnis  post  antennis  incrassatis ;  lividus,  abdomine  in  basi  angusto,  segmentis  ntrinqne 
dilatatis,  margintun  abdominis  serratum  referentibus.  Long  1/3.  Hah.  Uus  musculus." 
It  would  seem  from  this  that  the  species  is  a  Polyplax  rather  than  a  Haplapleura  (the 
only  other  genus  that  is  likely  to  enter  into  the  question).  And  while  there  is  the 
possibili^  that  it  is  not  the  spedes  at  hand  there  seems  no  reason  for  concluding  that 
it  is  not 

3.    Polyplax  reclinata    (Nitzsch). 
Figs.  120C,  120C. 
1864.    Pediculus  rfctinattis  Mitzsdi,  ZtU.  f.  get.  Natvrui.  23:23. 
1874.    Hamatopitnu  reelimitus  (Nitisch),  Giebel,  "Insecta  Epizoa,"  p.  37. 
1880,    Hitmatopiimi  reclmattu  (NiUsch),  Piaget,  "Les  Pediculines,"  p.  639. 
1904.    Polyplax  rtelittata  (Nitzsch),  Enderldn,  Zool.  Ant.  28:  142. 
1904.    Hophpleura  reclinata  (Nitzsch),  Enderidn,  ibid.  28:222. 
1908.    Hoplapleitra  reclmata  (NiUsch),  Dalla  Torre,  "AnopluTa,"  Gen.  Int.,  p.  14. 
1910.    Hamatopiniu  [Polyplax)  spiniger  reclinattu  (Nitzsch),  Neumann,  Areh.  de 

Parant.  13:524-5;  tf.  24. 
1912.    Polyplax  reclinata,  (Nitzsch),  Fahrenholz,  Zool  Anx.  39:  55, 
1912.    Polyplax  reclinata  (Nitzsch),  Fi^irenholz,  Johresb.  det  Niedert6eh.  Zool.  Ver. 

2-4:37-9;  tf.  11-2;  pi.  1,  £.  12-13;  ^.  2,  f.  2-4;  pL  3,  f.  7. 
1916.    Polyplax  reclinata  (Nitzsch),  Ferris,  "Cat  Anc^ura,"  Proc.  Cal.  Acad.  Sci. 

(4)  6:175. 
Previous  Records.     From  Sorex  araneus,  Europe. 
Specimens  Examined.     From  Crocidura  ccerulea,  Rangoon,  Burma 
(Nuttall);  Crocidura  sp.,  Atchebal,  Valley  of  Kashmir  (U.  S.  N.  M. 
201120);   Scutisorex   sp.,    Medjie,    (American    Musetim    Nat.    Histoiy 
48477)  ;  Pochyura  lusonensis,  Manila,  Philippine  Islands  (U.  S.  N.  M.). 

Notes. — Like  P.  terrata  very  closely  resembling  P.  spinutotA  from  which  it  differs 
only  in  minute,  but  apparently  quite  constant,  details.  The  sternal  plate  (Fig.  120C) 
is  much  more  produced  posteriorly  than  in  tpinulom  and  is  very  bluntly  pointed  and 
the  sides  of  the  produced  portion  are  concave  instead  of  straight  The  pleural  plates 
(Fig.  120(7)  have  the  setae  as  long  or  Icmger  than  the  plates  themselves  and  character- 
btically  the  spiracles  are  much  larger  than  in  spinulota,  although  in  some  spectmens 
this  character  is  not  so  marked.  The  genitalia  of  the  male  seem  to  be  identical  with 
those  of  P.  terrata  (Fig.  I20£). 
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I  have  not  seen  apecimeiu  of  this  from  the  type  host  but  the  hosts  of  the  spedtnens 
examined  are  closely  related  to  this  and  the  description  and  figures  given  by 
Fahrenbolz  are  sufficient  to  permit  its  reasonably  certain  identification. 

4.    Polyplaz  Bpinigera  (Burmeister). 

1S39.  PediaUus  sfmiger  Bunnnster,  "Rhynchota,"  Gen.  Iiu.  No.  9. 

1842.  HitmalopiMUS  ipiniger  (Burm.),  Denny,  "Mon.  Anopl.  Brit'.,"p.  27;  pL24,f.6. 

1864.  Pedicutiu  tpiniger  Burm.,  Nitcsch,  Zetti.  f.  get.  Naturw.  23:  23. 

1874.  Humatopttiut  tpiniger  (Burm.),  Giebel.  "InsecU  Epizoa,"  p.  39;  pl.2,f.  1. 

1680.  HamatopinMs  tpiniger  (Burm.),  Ftaget,  "Les  Pediculines,"  p.  637-8;  pL  52,  {.3. 

1904.  Polyptax  tpinigera  (Burm.),  Enderlein,  Zool.  Ana.  28:142. 

1908.  Polyplai  tpinigera  (Bumi.),  Dalla  Torre,  "Anoplura,"  Gen.  Int.,  p.  14. 

1909.  Hirmatopiimi    (Polyplax)    tpiniger    (Burm.),    Neumann,  Arch,   de  Panuit. 

13:524;  tf.  24. 
1916.    Polyplax  tpiniger  (Burm.),  Ferris,  "Cat  Anoplnta,"  Proe.  Coi.  Acad.  Sci.  (4) 
6:176. 

Pkevious  Records.  Known  only  from  Arvicola  (=  Hypudttus)  am- 
phibius  in  Europe. 

Nona.— The  only  Anopluran  from  the  host  of  diis  species  that  I  have  seen  is  the 
speciinen  recorded  nnder  P.  spinuloto  which  is  one  of  those  recorded  by  Denny  as 
H^matopimit  tpiniger  (Burm.).  As  I  have  noted  I  consider  this  specimen  to  be  P. 
tpinulota.  Whether  or  not  tpinigera  is  identical  with  tpinulota  is  a  problem  that  can 
only  be  settled — if  at  all — by  extended  collecting  from  this  host.  Judging  from  the 
meager  descriptions  and  the  partial  figures  that  are  available  it  is  at  least  certainly 
close  to  tpinulota.  The  figure  of  the  pleural  plates  given  by  Neimmnn  might'  very 
well  have  been  made  from  specimens  of  the  latter,  and  in  fact  possibly  was,  and 
according  to  this  author  the  sternal  plate  is  nearly  identical  with  that  of  tpinulota. 

The  original  figure  and  description  of  Burmeister  are  worthless  and  can  not  aid 
in  making  a  decisiotL  The  figures  of  the  two  species  given  by  Giebel  indicate  nther 
marked  difFerences  in  the  form  of  the  head.  Consequently,  while  I  am  personally 
inclined  to  the  belief  that  the  two  are  identical,  there  is  the  possibility  that  there  b  a 
distinct  species  on  this  host.  Very  probably  HoplopUura  acanlhopvs  occurs  upon  it, 
but  this  species  hardly  needs  to  be  considered  as  the  legs  in  all  the  figures  indicate  a 
Polyplax.  If  extended  collecting  should  reveal  only  specimens  of  tpinulota,  tpinigera 
■hotdd  be  placed  as  a  synonym. 

5.    Polyplax  watentoni  Bedford. 
Fics.  121,  122. 
1919.    Polyptax  wattrsloni  Bedford,  Rept.  Div.  Vet.  Ret.,  Depi.  Agric.  Un.  S.  Africa 
6-7:715-6;  pi.  1,  f.  1,  2.  4,  5. 
Pkevious  Records.     From  "several  rats  (two  species),"  Anderste- 
poort,  Pretoria,   South  Africa. 

Specimens  Examined.  From  Epimys  peromyscus,  Molo,  British  East 
Africa  (F.  C.  M.  17025). 

Female  (Fig.  121).  Length  1.3  mm.  Head  nearly  as  broad  as  long, 
slightly  rounded  anteriorly;  with  the  antennae  set  close  to  the  anterior 
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mai^n;  with  prominent  post-antennal  angles  and  a  much  constricted 
occipital  region,  the  lateral  margins  of  the  hind  head  nearly  straight  and 
parallel.  Thorax  about  as  long  as  the  head,  with  angularly  convex 
lateral  margins;  sternal  plate  (Fig,  122B)  roughly  half-oval;  legs  of 
ordinary  form,  the  middle  pair  intermediate  in  stoutness  between  the 
anterior  and  posterior  pairs. 


Fig.  121. — Potyptax  walerstoni  Bedford:  male  and  female  from  Epimyt  ptromyscus, 
Uolo,  British  East  Africa. 

Pleural  plates  (Fig.  122/4)  as  follows:  plates  of  the  second  s^ment 
divided  into  two  slender  pieces,  each  of  which  bears  a  slender,  tapering, 
free  lobe  and  a  small  seta;  plates  of  the  third  to  sixth  segments  each  with 
the  dorsal  posterior  angle  produced  into  a  slender,  tapering  process  which 
is  more  than  half  as  long  as  the  plate  itself  and  with  the  ventral  posterior 
angle  produced  into  a  shorter,  broader  and  more  bluntly  pointed  process ; 
plates  of  the  seventh  segment  with  the  dorsal  process  alone  present ;  plates 
of  the  eighth  segment  small,  without  processes ;  the  third  to  sixth  plates 
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bear  a  pair  of  small  setae,  the  seventh  a  pair  of  unequal  length,  the  longest 
about  as  long  as  the  plate,  and  the  eighth  a  pair  of  long  setae ;  plates  of 
the  third  to  seventh  pairs  constricted  somewhat  at  about  the  middle;  lobes 
of  all  the  plates  with  a  scaly  appearance. 

Tergal  and  sternal  plates  of  the  abdomen  strongly  developed,  extend- 
ing almost  from  pleurite  to  pleurite  and  occupying  the  greater  part  of  the 
surface,   the  anterior   plate  of   each   pair  about  twice  as  long  as   the 


Fig. IZZj—Polyphx  waterstotU  Bedford:  A,  pleural  plates  of  female;  B,  sternal 
plate;  C,  genitalia  of  male;  from  ipeciinena  from  Epimyt  Pervmytnu, 
Molo,  British  East  Africa. 

posterior;  plates  for  the  most  part  with  live  to  seven  very  small  setae; 
ventral  side  with  a  single  small  seta  on  the  third  to  seventh  segments 
between  the  ends  of  the  posterior  sternal  plate  and  the  corresponding 
pleurite. 

Male  (Fig.  121).  Length  .9  mm.  Head  slightly  broader  and  slightly 
more  truncate  anteriorly  than  in  the  female;  antennae  with  the  basal 
segment  somewhat  enlarged,  the  third  segment  strongly  modified. 

Tergal  and  sternal  plates  of  the  abdomen  arranged  in  the  typical  man- 
ner, strongly  developed,  the  tergal  plates  reaching  almost  from  pleurite 
to  pleurite  and  bearing  for  the  most  part  ten  small  setx,  the  sternal 
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plates  occupying  about  the  median  two-thirds  and  for  the  most  part  with 
six  small  setae. 

Genitaiia  (Fig.  122C)  with  the  basal  plate  (6^)  deeply  cleft  posterior- 
ly, the  parameres  (par)  very  small,  strongly  curved,  articulating  at  the 
apex  with  the  relatively  extremely  large  and  stout  pseudopenis  (_pp)  which 
is  bent  dorso-ventrally  into  the  form  of  a  hook  and  is  without  lateral 
expansions  at  the  base;  penis  (p)  surrounded  by  weakly  chitinized  and 
ill-defined  structures. 

Notes.— This  is  a  very  distinct  Species,  the  peculiar  form  of  the  pleural  plates  and 
the  structure  of  the  genitalia  marking  it  at  once.  Its  relationships  seem  to  be  most 
closely  with  the  group  that  centers  about  P.  spitudosa. 

6.     Polyplax  praecisa  (Neumann). 
Fic.  123. 
1901.    HamatopitttU  fracilat  Neumann,  Arch,  de  Parasit.  5:  600-1    (part;  typo- 
graphical error  for  prtfcints). 


Ftg.l23.—Polyplai  pracisa  (Neumann):  female  and  sternal 
plate  from  a  co-type  specimea 
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1902^    Hirmalopimu  pracifut  Neum,,  Neunutiui,  ibid.  6;  144;  6g. 

1904.    Polyplax  pritnsa  (Neum.),  Enderlein,  Zool.  Atu.  28;  143  (part). 

1908.  Polyplax   {?)  prttcim  (Neum.),  Dalla  Torre,  "Anoplura,"  Gtn.  Iiu..  p.  13 

(part). 

1909.  Hamoiopmus  (Polyplax)  prtrcitiu  Neum.,  Neumann,  Arch,  de  Paraiit.  13:523 

(part). 
1916.    Hamalopinui   {Polyplax)    prttcisut  Neum.,  Ferris,  "Cat  ADoplura,"  Proe. 

Cat.  Amd.  Sci.  (4)  6: 178  (part). 
1919.    Polyplax  pracita  (Neum.),  Fabrenbolz,  Jakresb.  des  Nitdersaeh.  Zool.  Vtr. 
5-10:25-6. 

Pkevious  Records.  Known  only  from  the  original  record,  from  "gros 
rats"  in  Abyssinia. 

Specimens  Examined.  A  single  female  from  the  type  specimens  of 
Neumann,  received  through  the  kindness  of  Professor  A.  Martin  of  the 
Ecole  Veterinaire  of  Toulouse,  and  single  female  from  Budama  Kwepa, 
Uganda,  labeled  as  from  Rattus  coucha  uganda,  received  from  the  British 
Museum,  which  is  apparently  this  ^>ecies. 

Female  (Fig.  123).  Length  1.75  mm.  Head  nearly  as  broad  as 
long,  almost  truncate  anteriorly,  with  the  antenna:  set  close  to  the  anterior 
margin,  with  prominent  post-antennal  angles  and  a  strongly  constricted 
occipital  region,  the  lateral  margins  of  the  hind  bead  bulgit^  and  rounded ; 
antennse  with  the  basal  segment  considerably  enlarged.  Thorax  con- 
siderably longer  than  the  head,  with  the  lateral  margins  strongly  convex ; 
dorsally  with  a  submarginal  series  of  short  setx  cephalad  of  the  spiracles ; 
sternal  plate  (Fig.  123)  elongate  oval  with  a  short,  handle-like  projection 
anteriorly ;  legs  of  ordinary  form,  the  middle  pair  longer  than,  but  not  so 
stout  as,  the  posterior. 

Pleural  plates  difficult  to  work  out  from  the  specimen  examined  but 
at^rently  as  follows:  plates  of  the  second  segment  probably  divided 
longitudinally,  each  lobe  with  a  single  very  long  seta  and  the  dorsal 
lobe  with  several  small  setie  along  its  dorsal  margin ;  plates  of  the  third 
to  seventh  segments  each  with  a  short,  tapering  process  at  each  posterior 
angle  and  with  a  pair  of  very  long  sets;  plates  of  the  eighth  s^ment 
without  teeth  and  likewise  with  a  pair  of  long  sets. 

Tergal  and  sternal  plates  of  the  abdomen  arranged  as  usual  but  &eir 
extent  not  clearly  determinable  from  the  specimen  examined,  with  for  the 
most  part  as  many  as  sixteen  to  twenty-four  small,  slender  setse. 

Notes. — In  my  catalogue  of  the  Anoplura  (1916)  I  called  attention  to  the  fad 
that  the  Hitmalofiniu  prttcittit  ai  Neumami  appeared  to  include  two  apecies  belonging 
to  different  genera.  Fahrenholi  (1919)  accepted  this  conclusion  and  named  the  species 
Hoplopletira  neumauni,  for  the  "female"  described  b;  Neumann,  retaining  the  name 
Polyplax  prtrciM  for  the  "male." 

The  slide  that  I  have  received  from  Professor  Martin  contains  three  specimens  and 
is  labeled  as  containing  a  male  and  two  females  but  all  the  specimens  are  females. 


ibvCoogIc 


199  CONTBIBUTIONS  TOWAKD  A 

The  single  female  of  the  one  ipedea  represents  Polyplai  praciM  and  it  appears  that 
Neunuuin  did  not  have  the  male  of  this  species,  which  is  therefore  nnknown. 

Unfortunately  this  single  specimen  of  praeisa  is  somewhat  difficult  to  study  and 
the  accompanying  figure  is  not  entirely  complete.  The  species  should  be  readily  recog-  ' 
nizable,  however,  by  the  peculiar  form  of  the  head,  the  presence  of  the  numerous 
small,  submarginat  setae  on  the  dorsum  of  the  thorax  and  the  long  setx  of  all  the 
pleural  plates.  It  may  be  regarded  as  the  type  form  of  a  small  series  of  species  tbat 
follow,  all  of  which  are  from  members  of  the  subfamily  GerbUlinte. 

7.    Polyplax  taters  n.  sp. 
Figs.  124,  125B-D. 
Specimens  Examined.    One  male  (the  holotype)  and  two  females 
from  Tatera  vicina,  Mt.  Sukenya,  British  East  Africa  (F.  C.  M.  16704). 
The  host  is  a  Murid  of  the  subfamily  Gerbiilina. 


Fig.  124.— Polyplax  tatera  a.  sp.,  male  and  female. 
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Feuale  (Fig.  124).  Length  1.4  mm.  Head  nearly  as  broad  as  long, 
almost  truncate  in  front  of  the  antennae  which  are  set  close  to  the  anterior 
margin ;  with  prominent  post-antennal  angles  and  a  strongly  constricted 
occipital  region  and  with  the  lateral  margins  of  the  hind  head  straight  and 
very  slightly  convergent;  antennx  with  the  basal  segment  somewhat  en- 
tailed. Thorax  about  as  long  as  the  head,  with  the  lateral  margins 
strongly  and  roundly  convex  and  with  a  dorsal,  submarginal  series  of 
small  setx  cephalad  of  the  spiracles;  sternal  plate  (Fig.  125C)  elongate 
oval,  with  a  handle-like  process  anteriorly ;  legs  of  ordinary  form. 

Pleural  plates  (Fig.  125B)  as  follows:  plates  of  the  second  segment 
distinctly  divided  longitudinally,  the  dorsal  portion  with  a  tapering  lobe, 
each  portion  with  a  slender  seta;  plates  of  the  third  to  sixth  segments 
witii  each  posterior  angle  produced  into  a  tooth,  that  of  the  ventral  side 
somewhat  the  broader,  and  each  with  a  pair  of  slender  setx  which  are 
about  as  long  as  the  plate  itself ;  plates  of  the  seventh  and  ei^th  segments 
without  pronounced  teeth  and  with  the  usual  long  setas. 

Tergal  and  sternal  plates  reaching  nearly  from  pleurite  to  pleurtte  but 
except  for  a  slender  central  portion  not  strongly  chitinized,  bearing  for 
the  most  part  as  many  as  twenty  slender  setx. 

Male  (Fig.  124).  Length  1.2  mm.  Head  relatively  broader  than  in 
&e  female  and  with  the  hind  head  shorter ;  antennae  with  the  basal  s^ment 
much  enlarged  and  with  the  third  segment  strongly  modified. 

Tergal  and  sternal  plates  strongly  developed,  the  latter  departing  from 
the  usual  arrangement,  there  being  not  more  than  one  plate  on  each  seg- 
ment ;  all  the  plates  quite  large,  reaching  nearly  from  pleurite  to  pleurite, 
with  a  more  strongly  chitinized  central  portion  as  in  the  female  and 
bearing  for  the  most  part  as  many  as  eighteen  or  twenty  slender  setae. 

Genitalia  (Fig.  12SD)  with  the  basal  plate  (bp)  large,  expanded 
anteriorly,  the  parameres  {par)  very  short  and  quite  broad,  articulating 
with  the  stout,  wedge-shaped  pseudopents  {pp). 

Notes. — This  spccicj  is  evidently  quite  dose  to  P.  pracisa,  the  female  differing 
chiefly  ia  the  short  setae  of  the  pleural  plates  ami  dw  angular  hind  head.  The  male 
resembles  somewbat  the  male  of  P.  wemeri  but  differs  especially  in  the  form  of  the 
sternal  plate. 

8.    Polyplaz  biseriata  n.  sp. 

Figs.  125^,  126. 

Sfecihens    Examined.     Several    males    and    females    (hototype    a 

male)  from  Tatera  bokmi  varia,  South  Guaso  Nyiro,  British  East  Africa 

(U.  S.  N.  M.  162250).    Also  a  male  and  female  from  Tatera  sp.,  Botha- 

ville.  Orange  Free  State  (Bedford). 

Female  (Fig.  126).    Length  1.3  mm.    Head  somewhat  longer  tiian 
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wide,  slightly  rounded  in  front  of  the  antennx  which  are  set  close  to  the 
anterior  margin ;  with  distinct  post-antennal  angles  and  a  strongly  con- 
stricted occipital  region,  the  lateral  margins  of  the  hind  head  nearly 
straight  and  parallel;  antennx  with  the  basal  segment  not  strongly 
swollen.  Thorax  ahout  as  long  as  the  head,  with  the  lateral  margins 
roundly  convex,  dorsally  with  a  pair  of  small  submarginal  setae  cephalad 
of  the  spiracles ;  sternal  plate  oval,  with  a  slight  anterior  process. 

Pleural  plates  (Fig.  125^)  as  follows:  plates  of  the  second  s^ment 


Fig,  125.— Polyplai  tatera  n.  sp.:  B,  pleural  plates;  C,  sternal  plate; 
D,  genitalia  of  male.  Polyplax  bUeriata  n.  sp. :  A,  pleural  pbtes. 

distinctly  divided  longitudinally,  the  dorsal  part  with  a  slender,  tapering 
process  and  each  part  with  a  slender  seta ;  plates  of  the  second  to  sixth 
segments  each  with  a  broad  tooth  at  each  posterior  angle,  those  of  the 
third  segment  divided  longitudinally,  those  of  the  third  and  fourth  seg- 
ments each  with  the  dorsal  seta  about  twice  as  long  as  the  plate  itself  and 
the  ventral  seta  shorter  than  the  plate,  those  of  the  fifth  and  sixth 
segments  with  the  setse  about  as  long  as  the  plate;  plates  of  the  seventh 
and  eighth  segments  small,  each  with  a  pair  of  long  setae. 

Tergal  and  sternal  plates  of  the  abdomen  very  small,  extending  across 
not  more  than  the  median  half  of  the  abdomen,  bearing  for  the  most  part 
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eight  to  ten  slender  setae.  On  the  dorsal  side  between  the  ends  of  each 
plate  on  the  fourth  to  eighth  segments  and  the  corresponding  pleurites 
are  one  or  two  sets  and  on  the  ventral  side  are  one  to  three  sets  on  the 
third  to  seventh  segments  in  a  similar  situation. 

Male  (Fig.  126).    Length  1.1  mm.    Head  relatively  broader  and  more 


Fig.  126. — Polyplax  bueriala  n.  sp.,  male  and  female. 

nearly  truncate  anteriorly  than  in  the  female;  antennae  with  the  basal 
s^:ment  much  enlarged  and  with  the  third  segment  strongly  modified. 

Tergal  and  sternal  plates  weakly  developed,  occupying  about  the 
median  half  of  the  abdomen,  departing  from  the  typical  arrangement  in 
that  there  is  not  more  than  one  plate  on  any  of  the  sternites.  Setae  of  the 
dorstmi  arranged  in  a  double  row  on  the  fourth  to  seventh  segments,  the 
posterior  row  extending  entirely  across  the  segment  and  consisting  of  as 
many  as  twenty  or  more  setae  of  various  lengths,  the  anterior  row  confined 
to  the  region  of  the  tergal  plate  and  consisting  of  about  twenty  small, 
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stout  sets.  Sets  of  the  ventral  side  arranged  in  an  irregularly  double 
row  on  each  segment. 

Genilalia  practically  as  in  P.  tatera  (see  Fig.  12SD). 

NoTES.^-This  species  is  certainly  a  roember  of  the  prttcisa  group  but  is  readily 
distinguishable  hj  the  weakly  developed  tergal  and  sternal  platea  of  'Ox  abdomen  and 
the  arrangement  of  the  setae  in  the  male. 

9.    Polyplax  werneri  (Glinkiewicz) . 

Fig.  127. 

1907.    Erfmophlkiriut  toerneri  Glinkiewicz,  Sttsb.  d.  Kaiurl.  Akad.  d.  Wistens.  Wie», 

Math.  Nalur.  Klaste  116:  381-^;  figs. 
1910.     HoplopltMra  (f)  u/emeri  (Glink.),  Mi(*ei^,  Ark.  f.  Zool.  «:  164. 
1916.    Polyplax  werneri  (Glink.),  Ferris,  "Cat  Anoplura,"  Proc.  Cal.  Aead.  Set. 
(4)  6:  177. 
Previous  Recohi>s.    From  Pachyuromys  duprasi,   Natron   Valley, 
Egypt. 

Specimens  Examined.    Two  males  from  the  above  host  and  locality 
taken  from  skins  in  the  British  Museum  by  Mr.  James  Waterston. 
Male  (Fig.  \27A).    Length  .7  mm.     Head  slightly  broader  than 


Fig.  \Z7.— Polyplax  vierneri  (Glink.)  :  A,  male;  B,  sternal  plate;  C,  genitalia. 
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long,  almost  truncate  in  front  of  the  antennae,  which  are  set  close  to  the 
anterior  margin ;  with  prominent  post-antennal  angles  and  a  strongly  con- 
stricted occipital  region,  the  lateral  margins  of  the  hind  head  rounded 
convex  and  strongly  convergent ;  antennae  with  the  basal  segment  much 
enlarged  and  with  the  third  segment  strongly  modified.  Thorax  about 
as  long  as  the  head,  with  the  lateral  margins  roundly  convex;  sternal 
plate  (Fig.  \27B)  triangular,  the  posterior  end  blunt,  the  anterior  end 
with  a  short  median  process ;  legs  of  ordinary  form. 

Pleural  plates  with  the  posterior  angles  but  little  or  not  at  all  produced ; 
plates  of  the  second  s^ment  divided  longitudinally,  each  lobe  with  a 
small  seta ;  plates  of  the  third  and  fourth  segments  each  with  a  long  dorsal 
seta  and  a  smaller  ventral,  those  of  the  fifth  and  sixth  segments  with  a 
pair  of  small  seta:  and  those  of  the  seventh  and  eighth  with  the  usual  long 
sets. 

Tergal  and  sternal  plates  large  but  rather  weakly  chitinized,  the  former 
occupying  nearly  the  entire  width  of  the  abdomen,  the  latter  the  median 
half.  Tergal  plates  with  as  many  as  sixteen  to  twenty  small  seta;.  Sternal 
plates  departing  from  the  usual  arrangement  in  that  there  is  but  a  single 
plate  on  each  segment,  the  plates  with  for  the  most  part  eight  to  ten  setae, 
the  third  to  seventh  segments  with  one  or  two  seta  between  the  ends  of 
the  sternal  plates  and  the  corresponding  pleurite. 

Genitalia  (Fig.  127C)  with  the  basal  plate  (bp)  deeply  cleft  pos- 
teriorly, the  parameres  (Par)  short  and  stout,  articulating  at  their  tips 
with  the  short,  wedge-shaped  pscudopenis  (PP). 

Female.  According  to  the  original  description  the  female  is  1.2  mm. 
long.  The  description  and  figures  contain  nothing  that  would  aid  espe- 
cially in  its  recognition. 

Notes. — The  two  males  of  this  species  that  I  have  examined  were  received  as  a 
loan  from  Mr.  James  Watersfon  who  very  kindly  examined  the  skins  of  its  host  in 
the  British  Museum  collection.  The  species  is  evidently  one  of  the  prttcisa  group, 
distiDguishable  chiefly  by  the  form  of  the  head  and  sternal  plate  and  the  extent  of 
the  tergal  and  sternal  plates  of  the  abdomen. 

10.  PolypUx  gerbilli  n.  sp. 
Figs.  128,  129. 
Specimens  Examined.  A  male  and  three  females  from  GerbUlus 
pyramidum,  Khartum,  Egypt  (S,  Hirst,  coll.),  Holotype  a  female.  These 
specimens  were  received  as  a  loan  from  the  British  Museum,  through  the 
kindness  of  Mr.  Waterston,  and  are  deposited  in  the  collections  of  that 
institution. 

Female  (Fig.  128).  Length  1.1  mm.  Head  slightly  longer  than 
wide,  slightly  rounded  in  front  of  the  antennae  which  are  set  close  to  the 
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anterior  margin ;  with  very  slight  post-antennal  angles,  the  lateral  margins 
of  the  hind  head  strongly  curved  and  little  or  not  at  all  convergent; 
antennx  with  the  basal  segment  not  exceptionally  enlarged.  Thorax  about 
as  long  as  the  head,  with  the  lateral  margins  angularly  convex,  dorsally 


Fig.  128. — Polyplax  gtrbUli  n.  sp.,  male  and  female. 

without  subnmrginal  setse  cephalad  of  the  spiracles;  sternal  plate  (Fig. 
1295)  with  a  very  slight  anterior  process  and  with  the  jwsterior  end  blunt. 
Pleural  plates  as  follows :  plates  of  the  second  s^ment  divided  longi- 
tudinally, although  the  division  is  very  faint,  the  dorsal  part  with  a  slender, 
tapering  process  and  each  part  with  a  small  seta ;  plates  of  the  third  to 
sixth  segments  each  with  a  small  tooth  at  the  dorsal  posterior  angle  and 
a  much  broader  and  longer  tooth  at  the  ventral  angle,  those  of  the  third 
and  fourth  segments  with  a  short  ventral  seta  and  a  very  long,  slender 
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dorsal  seta,  those  of  the  fifth  and  sixth  segments  with  a  pair  of  short 
setae;  plates  of  the  seventh  and  eighth  segments  with  the  usual  long 
slender  setae  and  without  teeth. 

Tergal  and  sternal  plates  of  the  abdomen  quite  large  and  occupying 
the  greater  part  of  the  width  of  the  abdomen,  the  tergal  plates  bearing 
for  tiie  most  part  ten  to  twelve  slender  setse,  the  sternal  plates  bearing  for 
the  most  part  seven  or  eight. 


Fig.  129.— Po/y^Iiur  gerbUli  n.  (p.:  A,  pleural  pUtei  of  female;  B,  stenul  plate; 
C,  genitalia  of  male. 

Male  (Fig.  128).  Length  .8  mm.  Head  almost  as  in  the  female,  the 
basal  segment  of  the  antennae  not  unusually  enlarged,  the  third  segment 
definitely  but  not  conspicuously  modified. 

Tergal  and  sternal  plates  of  the  abdomen  quite  strongly  developed,  the 
rows  of  setae  arranged  in  the  normal  manner  except  that  there  is  not  more 
than  one  row  on  each  stemite.  Dorsaliy  the  rows  contain  for  the  most 
part  ten  to  sixteen  slender  setae  and  ventrally  for  the  most  part  ten. 

Genitalia  (Fig.  129C)  very  similau-  to  those  of  P.  wemeri,  the  basal 
plate  (bp)  quite  large  and  broad,  slightly  expanded  anteriorly,  the  para- 
meres  (par)  very  short  and  rather  broad,  strongly  curved  and  articulating 
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at  the  tips  with  the  stout,  wedge-shaped  pseudopenis  (pp)  which  is  quite 
strongly  expanded  at  the  base. 

Ntrres. — This  species  is  another  of  (he  pradta  sroup,  which  in  the  male  seems 
most  closely  to  resemble  P.  wemeri.  It  differs  from  the  latter,  however,  especial); 
in  the  form  of  the  head,  the  much  less  modified  antenna  and  the  broad  ventral  tooth  of 
the  pleural  plates.  The  female  is  distinguishable  from  any  of  the  other  species  of  the 
group  especially  by  the  form  of  the  head  and  the  character  of  the  pleural  plates. 

11.     Polyplax  stephetisi  (Christophers  and  Newstead). 
Figs.  130,  131. 
1906.    Hamatophius  slepheitji  Christophers  and   Newstead,   Thompson   Yatet  and 
JoktuloH  Laboratoritt  Rept.  (n.  i.)  7:3-6;  pL  1. 


Fig.  llO.^Potyplax  tiephetui  (Chr.  and  Newsl.),  male  and  female,  from  co-types. 
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1909.    Hanuttopinus  iPolyplai)  ttephenri  Chr.  and  Newst,  Neumann,  Areh.  dt  Par. 

13:525-6;  f.25. 
1913.    Hamalopinus    iPolyplax)    stephenti  Chr.  and   Newst,   Patton  and  Cragg, 

"Medical  Entomology,"  pp.  5S0-1;  pi.  68.  f.  4-6. 
1915.    Polyplax  ttepheiui  Chr.  and  Newst,  Ferris,  "Cat.  Anoplura,"  Proc.  Cat.  Acad. 
Set.  (4)  6: 177. 

Previous  Records.  Originally  recorded  from  Tatera  (=  Gerbillus) 
indica,  India,  without  more  precise  indication  of  locality.  Co-type  speci- 
mens are  labeled  as  from  Madras.  Also  recorded  by  Patton  and  Cragg 
from  India. 

Sfeciuens  Examined.  A  male  and  a  female,  co-types;  several  sped- 
mens  from  the  type  host,  "Dharwar  District" ;  "Central  India,  Hoshanga- 
bad  I^trict";  "Central  India."  All  these  are  in  the  British  Museum 
Collection  and  were  received  as  a  loan  tbrot^h  the  kindness  of  Mr.  James 
Waterston. 

Female  (Fig.  130).  Length  1.7  mm.  Head  about  as  long  as  wide, 
slightly  rounded  anteriorly,  with  the  antennae  set  close  to  the  anterior 
tnai^n;  with  moderately  prominent  post-antennal  angles  and  a  much 
constricted  occipital  region,  the  lateral  margins  of  the  hind  head  nearly 
straight  and  parallel.  Thorax  somewhat  longer  than  the  head,  the  lateral 
margins  roundly  convex,  with  a  dorsal,  series  of  three  or  four  small  setae 
cephalad  of  the  spiracle;  sternal  plate  (Fig.  131)  spatulate,  the  angles 
rounded. 

Pleural  plates  (Fig.  13M)  as  follows:  those  of  the  second  segment 
faintly  divided  into  two  lobes,  each  of  which  bears  a  long,  slender  seta ;  those 
of  the  third  to  sixth  segments  each  with  a  very  small  tooth  at  the  dorsal 
apical  angle  and  a  slightiy  larger  tooth  at  the  ventral  angle  and  with  a 
pair  of  slender  set£E  as  long  as  the  plate  itself  except  on  the  plates  of  the 
third  and  fourth  segments  where  the  dorsal  seta  is  about  twice  as  long 
as  the  plate;  plates  of  the  seventh  segment  with  a  very  small  tooth  at 
each  angle,  those  of  the  eighth  without  teeth,  each  pair  with  the  usual 
long  sets. 

Tergal  and  sternal  plates  of  the  abdomen  arranged  in  the  usual  manner. 
In  the  specimens  examined  they  appear  to  be  quite  weakly  chitinized  but 
occupy  nearly  the  entire  width  of  the  abdomen  and  both  dorsally  and 
ventrally  bear  for  the  most  part  from  twenty  to  thirty  slender  setae,  those 
of  the  anterior  plate  on  each  segment  being  slightly  shorter  than  those 
of  the  posterior  plate.  The  second  plate  of  the  second  tergite  bears 
several  small  setae  at  each  end. 

Male  (Fig.  130).  Length  1.3  mm.  Head  relatively  broader  than  in 
the  female  with  the  hind  head  shorter  and  the  anterior  margin  more  nearly 
truncate ;  antennje  with  the  first  segment  greatly  enlarged  and  with  the 
third  segment  strongly  modified. 
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Tergal  plates  of  the  abdomen  arranged  in  the  nonnal  manner,  large, 
occupying  nearly  the  entire  width  of  the  abdomen,  bearing  for  the  most 
part  as  many  as  thirty  or  more  slender  setze.  In  addition  to  these  the 
plates  of  the  second  to  seventh  segment  bear  several  small  seta  at  each  end 
and  in  some  specimens  these  small  sets  extend  entirely  across  the  segment. 
These  small  setae  are  especially  numerous  on  the  second  and  third  segments. 
Sternal  plates  apparently  not  developed  or  at  the  most  very  weakly  so  in 
the  specimens  examined,   the  sternal  setae   departing   from   the  typical 


Fig.  131.— Polyplax  slephemi    (Chr.  and  Newst.) :  A,  pleural   plates  of    female; 
B,  sternal  plate;  C,  genitalia  of  male;  from  co-tjpes. 

arrangement  in  that  there  is  but  a  single  row  to  each  segment,  these 
rows  containing  for  the  most  part  from  thirty  to  forty  slender  setae. 

Genitalia  (Fig.  131C)  with  the  basal  plate  (bp)  lai^e,  somewhat  ex- 
panded anteriorly,  the  parameres  (par)  short  and  strongly  curved,  articu- 
lating at  the  apex  with  the  stout,  wedge-shaped  pseudopenis  (pp)  which  is 
slightly  expanded  at  the  base. 

Notes. — This  species  is  another  of  the  pradta  group  distinguishable  especially  in 
the  male  by  the  small  setx  of  the  abdominal  tergites  and  in  the  female  by  the  form  of 
the  bead  and  pleural  plates  and  the  numerous  setee  of  the  abdomen. 
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12.    Poljrplax  chineosis  n.  sp. 
Figs.  132,  133. 
Specimens  Examined.     Several  males  and  females  from  Meriones 
auceps,  Shensi,  China  (U.  S.  N.  M.  172573).    Holotype  a  female. 

Female  (Fig.  132),  Length  1.4  mm.  Head  about  twice  as  long  as 
wide,  acutely  rounded  in  front  of  the  antennas  which  arc  set  well  forward ; 
with  slight  post-antennal  angles  and  a  markedly  constricted  occipital 


Fig.  132. — Potyplax  ehitutuis  n.  sp.,  male  and  female. 

region,  the  lateral  margins  of  the  hind  head  nearly  straight  and  slightly 
convergent ;  antennae  with  the  first  segment  not  conspicuously  enlarged. 
Thorax  slightly  shorter  than  the  head,  with  convex  lateral  margins ;  sternal 
plate  (Fig.  133B)  elongate,  triangular,  bluntly  pointed  posteriorly  and 
with  a  slight  anterior  process ;  legs  of  ordinary  form. 

Pleural  plates  (Fig.  133.^)  as  follows:  plates  of  the  second  segment 
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distinctly  divided  longitudinally,  each  lobe  with  an  acute  process  and 
bearing  a  small  seta ;  plates  of  the  third  to  seventh  segments  triangular, 
with  a  slight  tooth  at  each  posterior  angle,  those  of  the  third  segment 
divided  longitudinally;  plates  of  the  third  and  fourth  segments  with  the 
dorsal  seta  longer  than  the  plate  itself,  the  shorter  seta  quite  small;  plates 
of  the  fifth  and  sixth  segments  with  a  pair  of  small  setae  and  of  the 
seventh  and  eighth  with  the  usual  long  setx. 


Fig.  133. — Polyplax  chinetuis  n.  sp.:  A,  pleural  plates  of  female;  B,  sternal  plate; 
C,  genitalia  af  male. 

Tergai  and  sternal  plates  of  the  abdomen  reaching  nearly  from 
pleurite  to  pleurite  but  quite  slender,  the  anterior  plate  of  each  pair  some- 
what stouter  than  the  posterior,  the  tergal  plates  bearing  for  the  most  part 
as  many  as  twelve  to  sixteen  slender  setae,  the  sternal  plates  eight  to  ten. 
Between  the  ends  of  the  posterior  plate  on  the  fourth  to  seventh  tergites 
and  the  third  to  seventh  sternites  and  the  corresponding  pleurites  is  a 
single  seta. 

Male  (Fig.  132).  Length  1.1  mm.  Head  practically  as  in  the  female, 
the  first  segment  of  the  antennae  slightly  enlarged,  the  third  modified. 

Tergal  and  sternal  plates  of  the  abdomen  well  developed,  reaching 
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nearly  from  pleurite  to  pleurite  but  slender,  the  tergal  plates  with  as  many 
as  sixteen  to  eighteen  setas,  the  sternal  plates  with  eight  or  ten.  Sternal 
plates  dq)arting  from  the  typical  arrangement  in  that  there  is  but  one  on 
each  stemite. 

Genitalia  (Fig.  133C)  with  the  basal  plate  (bp)  constricted  medially, 
the  parameres  (par)  short  and  broad,  the  pseudopenis  (fp)  nearly  half  as 
long  as  the  basal  plate,  wedge-shaped. 

Notes.— This  species  is  another  of  the  pracita  group,  distinguishable  chieflf  by 
the  rather  slender  head,  the  fonn  of  the  tergal  and  stenal  plates  of  the  abdomei^  the 
sternal  plate  of  the  thorax  aod  the  setK  on  the  pleural  plates. 

13.     Polyplax  otomydis  Cummings. 
Figs.  134, 135. 
1912.    Polyplax  otomydis  Cummings,  B\dl.  Ent.  Res.  3 :  39^7 ;  tf .  Z 

1914.  Polyplax  otomydis  Cumm.,  Waterstba,  Ann.  S.  Afrkan  Mus.  10:  275. 

1915.  Polyplax  otomydis  Cunun.,  Kellogg  and  Ferris,  Ann.  Durban  Mtu.  1:  ISO. 

1916.  Polyplax  otomydis  Qxmta.,  Ferris,  Snd.  1:  240;  tf.  23A. 

1916.    Polyplax  otomydis  Cumin.,  Ferris,  "Cat  Anoplura,"  Proe.  Col.  Aatd,  Set. 

(4)  6:  173. 
1919.    Polyplax  otomydit  Cumm.,  Bedford,  Rept.  Div.  Vet.  Ret.,  Dept.  Agrie.  U*.  S. 
Africa  S:  715. 

Previous  Records.  Types  from  Otomys  irroratus  tropicaiis,  Mt. 
Kenya,  British  East  Africa.  Also  from  0.  irroratus,  Anderstepoort,  Pre- 
toria, (Bedford)  and  Mfongosi,  Zululand  (Kellogg  and  Ferris;  Ferris) 
and  0.  brantsi  luteolus  without  indication  of  locality  (Waterston). 

Speciuens  Examined,  Those  upon  which  the  above  records  by 
Kellc^g  and  Ferris  were  based  and  others  from  Otomys  attgoniensis 
elassodon,  Naivasha,  British  East  Africa  (F.  C.  M.  16687). 

Female  (Fig.  134),  Length  1.5  mm.  Head  slender,  more  than  twice 
as  long  as  wide,  acute  in  front  of  the  antennx  which  are  set  somewhat 
back  from  the  apex;  with  slight  post-antennal  angles  and  a  distinctly 
constricted  occipital  region,  the  lateral  margins  of  the  hind  head  strai^t 
and  slightly  convergent ;  antennae  with  the  first  segment  but  little  enlarged. 
Thorax  about  three-fourths  as  long  as  the  head,  the  lateral  margins 
angularly  convex;  sternal  plate  (Fig,  135S)  spatulate. 

Pleural  plates  (Fig.  135^4)  as  follows:  plates  of  the  second  segment 
distinctly  divided  longitudinally  into  small  linear  pieces,  each  with  a 
short  seta;  plates  of  the  third  to  sixth  segments  triangular,  each  with  the 
ventral  angle  somewhat  produced  and  each  with  a  pair  of  short  setae 
except  those  of  the  fourth  segment  which  have  the  dorsal  seta  about  twice 
as  long  as  the  plate  itself;  plates  of  the  seventh  and  eighth  segments 
small,  bearing  the  usual  long  setae. 
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Tergal  and  sternal  plates  of  the  abdomen  strongly  developed,  occupying 
about  three-fourths  of  the  width  of  the  body  and  covering  the  greater 
part  of  the  surface.  Tergal  plates  with  for  the  most  part  eight  to  ten 
slender  setae,  the  sternal  plates  with  seven  or  eight. 


Fig.  134. — Polyplax  otomydis  Curam.,  male  and  female  from  specimens  from 
Otomyt  irroratus,  Mfongosi,  Zululand. 

Male  (Fig.  134).  Length  1  mm.  Head  as  in  the  female,  the 
antennsE  not  at  all  modified. 

Tergal  and  sternal  plates  arranged  in  the  typical  manner,  occupying 
a  little  more  than  the  median  half  of  the  body,  rather  slender,  bearing  for 
the  most  part  six  to  eight  setje. 

Genit<^ia  (Fig.  135C)  with  the  basal  plate  (bp)  quite  broad,  the 
posterior  angles  produced ;  parameres    (par)   quite  long  and  tapering, 
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enclosing  the  wedge-shaped  pseudopenis   {pp)   and  the  small  statumen 
penis  {sp). 

Notes. — This  species  may  be  regarded  as  the  type  of  a  group  which  is  distinguished 
by  the  form  of  the  senitalia  of  the  males,  the  pseudopenis  being  enclosed  between  the 
panuneres  instead  of  being  articulated  with  their  tips  as  in  the  groups  of  P.  tpituilosa 
and  P.  praeisa. 


Fig.  135. — Polyplax  otomydis  Cumni. :  A,  pleural  plates  of  female ;  B,  sternal  plate ; 
C,  genitalia  of  male  \  from  specimens  from  Otomys  trrorahis,  Mfongosi, 
Zululand. 

14.     Polyplax  cummingsi  Ferris. 

Flos.  136,  137. 

1916.    Polyplax  gratis  Fahrenholz,  Ferris,  Amn.  Durban  Mus  1:  240;  tf.  23C,  24 

(misidentification). 
1916.    Polyplax  cummingsi  Ferris,  ibid.  1:  240^;  tf.  25,  26A. 

Previous  Records,  Originally  described  from  the  female  only  from 
Dasymys  incomtus,  Mfongosi,  Zululand.  Also  recorded  as  P.  gracilis  Fahr. 
from  Mus  chrysophilus  at  the  same  place. 

Specimens  Examined.  Those  upon  which  the  above  records  were 
based  and  others  from  Dasymys  incomttts  helukus,  Kaimosi,  British  East 
Africa  (U.  S.  N.  M.  183151),  an  allotype  has  been  selected  from  the  latter 
lot. 

Female  (Fig.  136).  Length  1.3  mm.  Head  somewhat  longer  than 
wide,  acutely  rounded  in  front  ,of  the  antennae,  which  are  set  somewhat 
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back  from  the  apex,  with  the  post-antennal  aisles  rounded  and  with  a 
distinctly  constricted  occipital  region,  the  lateral  margins  of  the  hind  head, 
sub-paiallel;  antennje  with  the  first  s^ment  but  little  swollen.  Thorax 
slightly  shorter  than  the  head,  the  lateral  margins  convex;  sternal  plate 
(Fig.  li7B)  spatulate;  anterior  and  middle  legs  of  practically  the  same 


Fig.  136, — PolyPlax  ewmmmgn  Ferris,  male  and  female,  from  the  types. 

size,  posterior  legs  stout,  the  trochanter  attached  to  the  coxa  in  such  a 
manner  that  normally  the  legs  are  disposed  beneath  the  abdomen. 

Pleural  plates  (Fig.  137^)  as  follows:  plates  of  the  second  s^ment 
divided  into  two  small  pieces,  each  with  a  short  seta ;  plates  of  the  third 
to  sixth  segments  triangular,  the  ventral  posterior  angle  produced  into  a 
tooth,  each  with  a  pair  of  short  setie  except  those  of  the  third  segment 
which  have  the  dorsal  seta  about  twice  as  long  as  the  plate  itself ;  plates 
of  the  seventh  and  eighth  segments  small,  with  the  usual  long  setie. 

Tergal  and  sternal  plates  of  the  abdomen  occupying  about  the  median 
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half,  rather  weakly  chitinized,  the  tergal  plates  with  for  the  most  part 
eight  to  ten  slender  setae,  the  sternal  plates  with  four  to  six. 

Male  (Fig.  136).  Length  .9  mm.  Head  as  in  the  female,  the 
antennae  not  modified.  Pleurai  plates  as  in  the  female  except  that  the 
setse  are  somewhat  smaller. 

Tergal  and  sternal  plates  of  the  abdomen  slender,  the  tergal  plates 
occupying  slightly  more  than  one-half  of  the  width  of  the  body,  the  sternal 
plates  slightly  less  than  half,  the  sternal  plates  arranged  in  the  typical 


Fig.  137.— Pclyptojt  eummingsi  Ferris:  A,  pleural  platea  of  female;  B,  atenial  plate; 
C,  genitalia  of  male;  from  the  types. 


manner.  Tergal  plates  with  for  the  most  part  six  to  ei^t  small  setae 
of  variable  lengths,  the  sternal  plates  with  four  to  six. 

Genitalia  (Fig.  137C)  with  the  basal  plate  (bp)  short  and  broad,  the 
posterior  angles  produced;  parameres  {par)  a  little  more  than  half  as 
long  as  the  basal  plate,  tapering,  sub-parallel,  enclosing  the  wedge-shaped 
pseudopenis  (pp)  and  a  small  statumen  penis  (sp). 

NcriES. — For  reasons  which  are  now  entirely  incomprehensible  I  at  one  time  (rcf. 
cited)  assigned  some  specimens  of  this  spedes  to  Polypla*  gracilis  and  <lescribed 
others  as  P.  cummingsL  I  am  not  now  able  to  see  any  special  differences  between 
these  two  lots  nor  is  it  at  all  probable  that  the  species  is  P.  gracilis,  in  fact  upon 
re-reading  the  description  of  the  latter  it  becomes  evident  that  it  is  not 

On  the  basis  of  the  character  of  the  genitalia  P.  eummMgsi  belongs  to  the  group 
of  P.  otomydis,  differing  from  the  latter  chiefly  in  the  lesser  extent  of  the  tergal  and 
sternal  plates  of  the  abdomen  in  the  female  and  in  the  form  of  the  genitalia  of  the  male. 
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15.    Polyplax  jonesi  Kellogg  and  Ferris. 
Figs.  138,  139. 

1915.  Polyplax  jonesi  Kellogg  and  Ferris,  Ann.  Durban  Mus.  1:  151-2;  pi.   15, 

f.  3-3e. 

1916.  Polyplax  jonesi  K.  and  P.,  Ferris,  ibid.  1:  tf.  23B,  26B. 

1916.    Polyplax  jonesi  K.  and  F.,  Ferrii,  "Cat  Anoplura,"  Proc.  Col.  Sci.  (4)  6:  173. 


Fig.  138. — Polyplax  jonesi  Kellogg  and  Ferris,  male  and  female;  from  the  types. 

Previous  Records.  From  Saccostomus  campestris,  Mfongosi,  Zulu- 
land. 

Specimens  Examined.     Only  as  above  recorded. 

Female  (Fig.  138).  Length  1.4  mm.  Head  slightly  longer  than 
wide,  acutely  rounded  in  front  of  the  antenna  which  are  set  close  to  the 
apex;  with  the  post-antennal  angles  almost  obsolete  but  with  a  distinctly 
constricted  occipital  region,  the  lateral  margins  of  the  hind  head  almost 
parallel ;  antennae  with  the  first  segment  not  especially  enlarged.     Thorax 
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slightly  shorter  than  the  head,  with  the  lateral  margins  convex;  sternal 
plate  (Fig.  139B)  oval;  legs  of  ordinary  form,  the  middle  pair  larger 
than  the  first  and  somewhat  longer,  althou^  much  less  stout,  than  the 
posterior  pair. 

Pleural  plates  (Fig.  139^)  as  follows:  plates  of  the  first  segment 
divided  into  a  narrow  ventral  and  a  broader  dorsal  piece,  each  with  a 
small  seta;  plates  of  the  third  to  sixth  segments  triangular,  with  each 
posterior  angle  produced  into  a  very  slight  tooth,  that  of  the  ventral  side 


^vA39.-~Polyplax  jonesi  KellogK  ind  Ferris:  A,  pleural  plates  of    female;   B, 
sternal  plate j  C,  genitalia  of  male;  from  the  types. 

broader  and  somewhat  frayed,  each  plate  with  a  pair  of  small,  stout  setae ; 
plates  of  the  seventh  and  eighth  segments  smaller,  each  with  the  usual 
pair  of  long  setae. 

Tergal  and  slemal  plates  of  the  abdomen  reaching  almost  from  pleurite 
to  pleurite  but  rather  slender,  the  tergal  plates  with  for  the  most  part  as 
many  as  fourteen  to  eighteen  small,  slender  setae,  the  sternal  plates  with 
twelve  to  fourteen. 

Male  (Fig.  138).  Length  .8  mm.  Head  broader  and  more  nearly 
truncate  anteriorly  than  in  the  female ;  antennae  with  the  first  segment 
much  enlarged  and  with  the  third  segment  strongly  modified. 

Tergal  and  sternal  plates  of  the  abdomen  arranged  in  the  typical 
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manner,  the  tergal  plates  occupying  the  greater  part  of  the  width  of  the 
body  and  bearing  as  many  as  sixteen  or  seventeen  small  setx,  the  sternal 
plates  occupying  about  the  median  half  of  the  body  and  with  for  the  most 
part  eight  or  nine  small  set<e. 

Cenilalia  (Fig,  139C)   with  the  basal  plate  moderately  slender,  the 
parameres   (far)   about  half  as  long  as  the  basal  plate,  tapering,  sub- 


V 

Fig.  140. — Polyplax  avriculant  Kellogg  and  Ferris,  male  and  female,  from  the  types. 

parallel  and  enclosing  the  short,  wedge-shaped  pseudopenis   (pp)   and 
the  small  statumen  penis   (sp). 

Notes. — This  is  a  member  of  the  P.  otomydis  group,  distinguished  chiefly  by  the 
form  of  the  head,  the  chxtotaxy  and  fonn*of  the  pleural  plates  and  the  modified 
aniennx  of  the  male. 

16.     Polyplax  auricularis  Kellogg  and  Ferris. 
Figs.  140,  141. 

1915.  Polyplax  aurttularii  Kellogg  and  Ferris,  "Anopluia  and   Mall.   N.  Amer. 

UAmn.."  Stanford  Univ.  Publ.,  p.  13-15;  tf.  2;  pi.  1,  f.  4;  pi.  4,  f.  8. 

1916.  Folypta*  aurieularu  K.  and  F.,  Ferris,  Piyche  23:  99. 


ibvCoogIc 


HONOGKAFH    OF   THE   SUCKING   LICE  219 

1916,  PolypUur  auricularit  K.  and  F.,  Ferris,  "Cat  Anoplura,"  Proc.  Cat.  Acad. 
Sei.  (4)  «:  17Z 
Previous  i  Records.  Types  from  Peromyscus  maniculatus  rubidus, 
Inverness,  Marin  Comity,  California.  Also  from  Peromyscus  sitchensis 
prevostensis,  Forrester  Island,  Alaska ;  Peromyscus  maniculatus  gambeli, 
Yosemite  National  Park,  California ;  Onychomys  torridus  pulcher,  Victor- 
ville,  California;  0.  ieucogaster  arctkeps,  Colorado  Springs,  Colorado. 


Fig.  141. — Folyptax  avricularis  Kellogg  and  FeirU:  A,  pleural  plates  of  female; 
B,  sternal  plate;  C,  lateral  margin  of  hind  head;  D,  genitalia  of  male; 
front  the  types. 

Specimens  Examined.  All  those  upon  which  the  above  records  are 
based  and  the  following :  Peromyscus  sp.,  Woodward,  Oklahoma ; 
Reithrodotttomys  mexxcanus,  Tohontepec,  Chiapas,  Mexico,  (U.  S.  N.  M. 
68685)  and  Neotomodon  allsloni,  near  Mexico  City,  Mexico  (U.  S.  N.  M. 
S0656). 

Female.  (Fig.  140).  Length  l.S  mm.  Head  as  broad  as  long,  broadly 
rounded  in  front  of  the  antennx,  which  are  set  close  to  the  anterior 
margin ;  with  the  posf-antennal  angles  prominent  and  rounded,  the  pos- 
terior lateral  angles  represented  by  a  small,  ear-like  flap  which  is  set 
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somewhat  in  from  the  lateral  mar^n  (Fig.  MIC)  and  from  which  arise 
the  usual  setse,  the  lateral  margins  of  the  hind  head  roundly  convex  and 
strongly  convergent;  antenngs  with  the  first  segment  much  enlarged. 
Thorax  scarcely  longer  than  the  head,  the  lateral  margins  convex ;  sternal 
plate  (Fig.  MIS)  very  broad,  ill  defined ;  middle  and  posterior  legs  nearly 
of  equal  size  except  for  the  coxx  of  the  hind  legs  which  are  much 
enlarged. 

Pleural  plates  (Fig,  141^4)  as  follows:  first  pair  divided,  the  dorsal 
lobe  broader  than  the  ventral  and  bearing  two  small  sttx,  the  ventral  with 
but  one ;  plates  of  the  third  to  sixth  segments  each  widi  a  slight  tooth  at 
each  posterior  angle  and  with  a  pair  of  small  sets ;  plates  of  the  seventh 
segment  with  a  tooth  at  the  dorsal  angle  only  and  with  two  small  setse; 
plates  of  the  eighth  segment  small,  with  the  usual  long  setae. 

Tergal  and  stenu^  plates  of  die  abdomen  well  developed,  occupying 
about  the  median  half  of  the  body,  for  the  most  part  with  six  small  setas. 

Male  (Fig.  140).  Length  1.1  mm.  Head  as  in  the  female  except  the 
third  antennal  segment  modified. 

Tergal  and  sternal  plates  of  the  abdomen  arranged  in  the  typical 
manner,  large,  occupying  the  median  half  of  the' body,  the  tergal  plates 
with  for  the  most  part  eight  to  ten  small  sets,  the  sternal  with  four  to  six. 

Genitalia  (Fig.  141jP)  with  the  basal  plate  quite  broad,  the  parameres 
(par)   tapering,  parallel,  enclosing  the  wedge-shaped  pseudopenis  ipp). 

Notes. — This  species  in  the  fonn  of  the  f[emta]ia  of  the  male  is  a  member  of  the 
otomydis  group  but  it  is  easily  recognizable  from  the  peculiar  form  of  the  head  and 
the  sternal  plate  alone. 

17.     Polyplax  brachyrrbynchus  Cummings. 
Figs.  1^  143. 

1915.  Polyplax  brachyrrhynehut  Cummings,  Proe.  Zool.  Soc.  London,  p.  246-251, 

265-8;  tf.  1-3.  13-14. 

1916.  Polyplax  brackyrrhynchiu  Cumm.,  Ferris,  "Cat  Anoplura,"  Proe,  Col.  Acad. 

Sci.  (4)  6:  172. 
Previous  Records.     From  Acomys  cahirinus,  Assiut,  Egypt. 
Specimens  Examined.     From  Acomys  kyslrella,  Nimule,  Uganda  (U. 
S.  N.  M.  165216)  and  Acomys  percivali,  MarsalMt  Road,  British  East 
■Africa  (U.S.  N.  M.  182953). 

Female  (Fig.  142).  A  very  slender  species.  Length  1.4  mm.  Head 
somewhat  longer  than  broad,  truncate  in  front  of  the  antennae  which  are 
set  close  to  the  anterior  margin ;  with  slight  post-antennal  angles  and  with 
a  distinctly  constricted  occipital  region,  the  lateral  margins  of  the  hind 
head  sub-parallel;  antennx  with  the  first  segment  not  greatly  enlarged. 
Thorax  about  as  long  as  the  head  and  scarcely  wider,  the  lateral  margins 
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nearly  straight  and  parallel ;  sternal  plate  obsolete,  the  coxse  of  alt  the 
pairs  of  legs  almost  contiguous;  middle  legs  but  little  larger  than  the 
anterior ;  posterior  l^s  relatively  very  large  and  stout. 

Pleural  plates  as  follows;  each  except  the  first  with  a  pair  of  long 


Fig.  142. — Polyplai  brackyrrhynchtis  Cumm.,  male  and  female,  from 
specimens  from  Aeomys  kyttreUa. 

set2e;  first  pair  not  divided  longitudinally;  plates  of  the  third  to  eighth 
segments  quite  small,  without  a  tooth  at  the  posterior  aisles. 

Tergal  plates  strongly  developed,  occupying  the  greater  part  of  the 
width  of  the  abdomen,  the  anterior  pkte  of  each  pair  the  larger,  for  the 
most  part  with  six  short  but  stout,  clavate  setie  (Fig.  143B).  Sternal 
plates  very  weakly  developed  and  confined  to  less  than  the  median  half  of 
the  abdomen,  with  from  two  to  four  slender  sets. 
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Male  (Fig.  142).  Length  1.1  mm.  Head  as  in  the  female,  except 
the  third  segment  of  the  antennae  slightly  modified. 

Tergal  plates  strongly  developed  and  large,  with  for  the  most  part 
eight  seta  of  which  part  are  slender  and  part  are  stout  and  clavate  as  in 
the  female.  Sternal  plates  lacking,  the  rows  of  setse  departing  from  the 
typical  arrangement  in  that  there  are  two  rows  on  the  third  s^ment  only ; 
rows  of  setJE  consisting  for  the  most  part  of  a  median  pair  of  long  and  an 
outer  pair  of  very  small  setae. 


Fig.  143.— Polyplax  brachyrrhynchiu  Cumm.:  A,  genitalia  of  mate;  B,  tela  from 
abdomen;  from  specimens  from  Acomys  hyttreila. 

Genitalia  (Fig.  \4iA)  with  the  basal  plate  (bp)  long  and  slender; 
parameres  (par)  slightly  less  than  half  as  long  as  the  basal  plate,  tapering, 
sub-parallel,  enclosing  the  rather  long,  wedge-shaped  pseudopenis  (pp)  and 
a  ring-shaped  piece  which  is  perhaps  the  statumen  penis  (sp). 

Notes.— This  is,  in  the  character  of  the  male  genitalia,  a  member  of  the  P. 
olomydis  group  but  it  is  a  very  distinctive  spedes,  recognizable  at  once  by  the 
attenuated  form,  the  peculiarly  shaped  sets  of  the  abdominal  tergttes  and  the  entire 
absence  of  a  sternal  plate  on  the  thorax.  It  seems  to  occur  normally  in  company  with 
P.  oxyrrhynchus  and  these  two  species  form  one  of  the  very  few  cases  in  which  two 
species  of  the  same  genus  occur  normally  together  on  the  same  host 
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18.     Poljrplax  phthUica  a.  sp. 

Figs.  144,  145. 

Specimens   Examined.     Holotype,    a    female,  and   allotype    from 

Lophttromys  aquilus,  Ngani  Narok  River,  British  East  Africa  (U.  S.  N. 

M.  162548).    Also  from  L.  ztna,  Molo,  British  East  Africa  (F.  C.  M. 

16866) ;  L.  sikapusi  pyrrhus,  Rhino  Camp,  Uganda  (U.  S.  N.  M.  16S210), 


Fig.  XAA.—Polyplax  phlhiiiea  a.  ap.,  male  and  female,  from  the  types. 

and  Lophuromys  sp.,  Mlanje  Plateau,  Nyasaland  (British  Museum).  A 
single  specimen  from  Thamnomys  ^eanus,  British  East  Africa  (F.  C.  M. 
17097)  is  possibly  a  straggler. 

Female  (Fig.  144),  A  very  slender  species.  Length  1.5  mm.  Head 
relatively  very  small,  about  as  broad  as  long,  truncate  in  front  of  the 
antennx,  which  are  set  close  to  the  anterior  margin ;  with  very  slight 
post-antennal  angles  and  a  distinctly  constricted  occipit^  r^on,  the 
lateral  margins  of  the  hind  head  almost  parallel ;  antennae  with  the  basal 
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segment  but  little  enlai^ed.  Thorax  slightly  less  than  twice  as  long  as 
the  head  and  but  little  wider,  the  lateral  margins  slightly  convex ;  sternal 
plate  (Fig,  145S)  shield-shaped;  middle  legs  somewhat  larger  than  the 
anterior,  the  posterior  legs  short  and  stout. 

Pleural  plates  (Fig.  145^)  as  follows:  each  with  a  pair  of  setse  which 
are  as  long  as  the  plate  itself;  plates  of  the  first  segment  not  divided 
longitudinally ;  plates  of  the  third  to  sixth  segments  very  slender,  with  the 


Fig.  US.—PolypIax  fhthisica  a.  sp. :  A,  pleural  plates  of  female;  B,  sternal  plate; 
C,  genitalia  of  male;  from  the  types. 

ventral  angle  produced  into  a  short  tooth ;  plates  of  the  seventh  and  eighth 
segments  smaller,  without  teeth. 

Tergal  and  sternal  plates  of  the  abdomen  occupying  the  greater  part  of 
the  width  of  the  body,  the  anterior  plate  of  each  pair  much  larger  than 
the  posterior.  Tergal  plates  with  for  the  most  part  seven  to  eight  setae 
of  which  part  are  stout  but  sharply  pointed ;  the  others  slender ;  sternal 
plates  with, for  the  most  part  hve  or  six  setx,  similar  to  those  on  the 
dorsum.  Posterior  margin  of  the  plates  slightly  ^mai^nate  between  the 
setae. 
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Male  (Fig.  144).  Lei^th  1  mm.  Head  as  in  the  female  except  the 
first  s^ment  of  the  antenox  much  enlarged  and  the  third  strongly  modi- 
fied. 

Tergal  and  sternal  plates  of  the  abdomen  arranged  in  the  typical  man- 
ner, strongly  developed,  occupying  the  greater  part  of  the  surface.  Tergal 
plates  with  the  median  half  of  the  posterior  margin  slightly  emarginate, 
the  lateral  prominences  bearing  three  quite  stout  setae.  Cephalad  of  these 
sets,  on  the  second  to  sixth  segments,  is  a  single  small  seta  well  removed 
from  the  posterior  margin.  Sternal  plates  likewise  slightly  emarginate 
medially  but  with  the  setie  evenly  spaced,  with  for  the  most  part  four  to 
six  in  each  row. 

Genitalia  (Fig.  145C)  with  the  basal  plate  {hp)  moderately  stout; 
parameres  {par)  more  than  half  as  long  as  the  basal  plate,  tapering,  sub- 
parallel,  enclosing  the  acute,  wedge-shaped  pseudopenis  {pp)  and  a  ring- 
shaped  statumen  penis  {sp). 

Notes. — In  ita  slender  form  this  species  approaches  P.  brachyrrkyiKtms  but  the 
ihape  of  the  sternal  plate  and  pleural  plates  and  •itit  form  of  the  tergal  plates  of  the 
Dale  are  very  distinctiTe. 

19.     Poljrplax  oxsrrrhynchus  Cummings. 
Fics.  I«,  147. 

1915.  Potyplax  oxyrrhynchui  Cmnipings,  Proc.  Zool.  Soe.  LondcH,  p.  251-^;  tf. 

4-6,  8,  9,  11-13. 

1916,  Potyplax  oxyrrhynchui  Cumin.,  Ferris^  "Cat  Anoplura,"  Proc.  Cat.  Acad. 

5o.  (4)  61 174. 

Previous  Records.    From  Acomys  cahirinus,  Assiut,  Egypt. 

Speciheks  Examined.  A  male  and  a  female  from  Acomys  hystrella, 
Nimule,  Uganda  (U.  S.  N.  M.  165216)  and  a  single  female  from  A. 
Perchrali,  Marsabit  Road,  British  East  Africa  (U.  S.  N.  M.  182953). 

Feuale  (Fig.  146).  General  form  quite  slender.  Length  1.5  mm. 
Head  about  twice  as  long  as  wide,  acutely  pointed  in  front  of  the  antennae 
which  are  set  well  back  from  the  apex;  with  very  slight  post-antennal 
angles  and  without  a  constricted  occipital  region,  the  lateral  margins  of 
the  hind  head  nearly  straight  and  slightly  convergent;  antennae  with  the 
first  s^ment  not  greatly  enlarged.  Thorax  very  small,  scarcely  more 
than  half  as  long  as  the  head  and  but  little  wider,  with  the  lateral  margins 
angularly  convex;  sternal  plate  (Fig.  147B)  shield-shaped;  legs  of  or- 
dinary form,  the  middle  pair  but  little  larger  than  the  anterior,  the 
posterior  pair  very  large  and  stout. 

Pleural  plates  (Fig.  \A7A)  as  follows:  each  with  a  pair  of  setae  as 
long  or  longer  than  the  plate  itself ;  plates  of  the  second  segment  distinctly 
divided  longitudinally,  the  parts  very  small ;  plates  of  the  third  to  sixth 
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segments  slender,  elongate,  each  with  a  short  tooth  at  the  ventral  posterior 
angle ;  plates  of  the  seventh  and  eighth  segments  without  teeth. 

Tergal  and  sternal  plates  of  the  abdomen  strongly  developed,  occupy- 
ing about  three-fourths  of  the  width  of  the  body,  the  anterior  plate  of 


Fig.  14€. — Polyplax  oxyrrhynchus  Cumtn.,  male  and  female,  from  specimens 
from  Acomyi  kystrtlla. 

each  pair  about  twice  as  long  as  the  posterior,  the  plates  with  for  the  most 
part  six  to  eight  quite  large  sets.  Posterior  margin  of  the  plates 
emarginate  between  the  seta:. 

Male  (Fig.  146).  Length  1  mm.  Head  as  in  the  female,  the  an- 
temix  not  modified. 

Tergal  and  sternal  plates  of  the  abdomen  arranged  in  the  typical 
manner,  strongly  developed,  with  for  the  most  part  six  to  eight  setae. 
Plates  emarginate  between  the  setae. 
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Genitalia  (Fig.  147C)  with  the  basal  plate  (bp)  strongly  expanded 
posteriorly;  parameres  {par)  laterally  compressed  and  strongly  curved, 
forming  almost  a  circle,  enclosing  the  Y-shaped  pseudopenis  (PP)  and 
the  penis  (p). 

Notes.— This  is  to  be  regarded  as  a  member  of  the  P.  otomydis  group.  The 
character  of  the  pleural  platea  and  the  peculiar  genitalia  of  the  males  are  distinctive 
characters.  It  appears  to  occur  normally  in  company  with  P.  brackyrrhynchiu,  as  has 
been  pointed  out  in  connection  with  the  Utter. 


Fig,lA7.—Pofyplox  oiyrrhynchMs  Cnmm.:  A,  pleural  plates  of  female;  B,  sterna] 
plate;  C,  genitalia  of  male. 

20.     Polyplax  arvicanthis  Bedford. 

Figs.  148.  149. 

1919.    Polyplai  arwathus  Bedford,  Rept.  Div.  Vet.  Res.,  Dtpt.  Agric.,  Un.  S.  Africa 

S-e:7l6-7;  pi.  1,  f.  3,  6.    (Captions  of  figures  labeled  P.  arvicon/AHj.) 

Previous    Records.     From    Arvicanthis    (^  Arvicanthus)    pumilto, 

Onderstepoort,  Pretoria,  South  Africa. 

Specimens  Examined.  From  Arvicanthis  pumilio  diminutis,  Mt. 
Kenya,  British  East  Africa  (U.  S.  N.  M.  164194)  and  from  the  type  host 
and  locality,  the  latter  received  through  the  kindness  of  Mr.  Bedford. 
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Female  (Fig.  148).  Length  12  mm.  Head  as  broad  as  long,  nar- 
rowly truncate  anteriorly,  with  the  antennae  set  close  to  the  apex,  with 
rounded  post-antennal  angles,  the  lateral  margins  of  the  hind  head  slightly 
convergent,  the  posterior  lateral  angles  represented  by  small  processes 


Fig.  148. — Polyplax  arvicanlhU  Bedford,  male  and  female,  from  specimens  from 
ArvicanlHs  pumilio,  Anderstepoort,  South  Africa. 

slightly  removed  from  the  margin ;  antenna  with  the  basal  segment  not 
greatly  enlarged.  Thorax  much  longer  and  broader  than  the  head,  the 
lateral  margins  strongly  convex;  sternal  plate  as  in  Fig,  149S;  anterior 
and  middle  legs  nearly  of  the  same  size,  the  posterior  legs  large  and  stout. 
Pleural  plates  of  an  unusual   form;  plates  of  the  second  segment 
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divided  into  two  small  lobes,  each  bearing  a  short  seta ;  plates  of  the  third 
to  sixth  segments  large,  the  dorsal  margin  nearly  straight,  the  ventral 
margin  almost  semi-circular,  the  posterior  margin  with  a  deep  emargina- 
tion,  each  of  the  points  formed  by  this  emargination  bearing  a  short  seta ; 
plates  of  the  seventh  and  ei^th  segments  smaller,  without  the  posterior 
emargination  and  with  the  usual  long  sets. 

Tergal  and  sternal  plates  strongly  developed,  the  former  occupying 
nearly  the  entire  width  of  the  abdomen,  the  latter  the  median  half.    Tergal 


Fig.  149. — Polyplax  arvicattlhis  Bedford:  A,  genitalia  of  male;  B,  sternal  plate; 
from  specimens  from  Arvkanlhis  pumtlio,  Anderstepoort,  South  Africa. 

plates  with  for  the  most  part  eight  to  ten  small  sets,  the  sternal  plates 
with  six  or  seven. 

Male  (Fig.  148).  Length  .6  mm.  Head  broader  than  in  the  female, 
the  basal  segment  of  the  antennx  enlarged,  the  third  s^ment  modified. 

Tergal  and  sternal  plates  of  the  abdomen  arranged  in  the  typical 
manner,  large,  occupying  the  greater  part  of  the  surface  of  the  abdomen. 
Teigal  plates  with  for  the  most  part  ten  to  twelve  setae  of  variable 
lengths,  the  sternal  plates  with  six  or  seven. 

Genitalia  (Fig,  149^)  with  the  basal  plate  very  broad,  the  posterior 
angles  produced;  parameres  {par)  short,  nearly  parallel  and  flattened  at 
the  apex  so  fused  with  the  endomeral  pieces  as  to  be  diflicult  to  dis- 
tinguish; pseudopenis  {pp)  enclosed  between  the  parameres,  the  base  bent 
upward  in  the  form  of  a  strong  hook  as  in  the  species  of  the  spinulosa 
group. 
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Notes. — The  very  peculiar  pleural  plates  and  genitalia  of  the  tnole  separate  this 
species  widely  from  all  the  others  of  the  genus  except  the  next,  which,  in  the  female 
at  least  is  somewhat  of  the  same  type. 

The  proper  spelling  of  the  name  of  this  species  is  doubtful  owing  tb  typographical 
errors  in  the  original  description.  I  have  adopted  the  spelling  atvicaiilkis. 

21.     Polyplax  abyssinica  n.  sp. 

Fic.  ISO. 

Material  Examined.     Females  only ;  one,  the  holotype,  from  Arvi- 

canthis  abyssinicus  nubilans,  Bugondo  Teso,  Uganda ;  two  from  the  same 

host,  5.  Bugishu,  Bubulu,  Uganda ;  one  from  Otomys  Iropicalis  elgonis  and 


Fig.  ISO.— PolyPlajr  abyls^ 


a  n.  sp.:  A,  female;  B,  sternal  plate;  C,  pleural  plates 
from  the  holotype. 
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one  from  (Enotnys  bacchante,  N.  Bugishu,  Sipi,  Uganda.  All  these  are 
included  in  material  received  as  a  loan  from  the  British  Museum  and  are 
deposited  in  the  collections  of  that  institution. 

Female  (Fig.  150^).  Length  1.2  mm.  Head  slightly  longer  than 
wide,  slightly  produced  in  front  of  the  antennse;  with  very  slight  post- 
antennal  angles  but  with  a  distinctly  constricted  occipital  region,  the 
lateral  mai^ns  of  the  hind  head  very  slightly  convex  and  nearly  parallel. 
Thorax  about  as  long  as  the  head,  the  lateral  margins  rather  roundly 
convex;  sternal  plate  (Fig.  I  SOB)  cordate. 

Pleural  plates  (Fig.  150C)  as  follows:  plates  of  the  second  segment 
very  distinctly  divided  into  two  lobes,  each  of  which  bears  a  short  seta ; 
plates  of  the  third  to  sixth  segments  triangular  in  form  with  the  posterior 
margin  slightly  emarginate,  the  dorsal  margin  nearly  straight  and  the 
ventral  margin  somewhat  convex,  each  posterior  angle  with  a  short  seta; 
plates  of  the  seventh  and  eighth  segments  small,  more  or  less  triangular, 
with  the  usual  long  set% ;  spiracles  noticeably  large. 

Tergal  and  stertial  plates  of  the  abdomen  well  developed  but  small,  the 
tergal  plates  occupying  scarcely  the  median  half  of  the  abdomen  and 
bearit^  for  the  most  part  six  or  seven  slender  setJe,  the  sternal  plates 
occupying  a  third  or  less  of  the  width  of  the  abdomen  and  bearing  for  the 
most  part  four  or  five  slender  setae. 

Ntnxs, — This  species  is  evidently  quite  dose  to  P.  arvieanlhis  but  is  easily 
separable  by  the  much  smaller  tergal  and  sternal  plates  and  the  smaller  and  less  deeply 
emarginate  pleural  plates. 

22.    Polyplax  insulsa  n.  sp. 
Fios.  ISl,  152^-C. 

Specimens  Examined.  From  Epimys  sabanus,  Bunguran,  Natuna 
Islands  (U.  S.  N.  M.  104765).    Holotype  a  female. 

Female  (Fig.  151).  Length  1.05  mm.  Head  relatively  laige,  acute 
anteriorly,  with  the  antennse  set  somewhat  back  from  the  apex;  post- 
anteimal  angles  slight,  rounded ;  without  a  constricted  occipital  region,  the 
lateral  margins  of  the  hind  head  nearly  straight,  very  slightly  conver^nt ; 
antennae  with  the  first  segment  not  greatly  enlarged.  Thorax  shorter  than 
the  bead,  with  the  lateral  margins  strongly  angulate;  sternal  plate  (Fig. 
152B)  very  small,  almost  quadrate;  middle  legs  nearly  as  targe  as  the 
posterior  but  with  more  slender  claw,  posterior  legs  very  stout,  the  outer 
proximal  angle  of  the  tarsus  with  a  small  tooth-like  projection. 

Pleural  plates  (Fig.  152/1)  as  follows:  plates  of  second  segment 
divided  into  two  small  pieces,  the  ventral  with  a  short  seta,  the  dorsal  with 
a  very  king  seta ;  plates  of  the  third  to  sixth  segments  triangular  with  a 
small  dorsal  tooth  and  a  longer  ventral  process ;  plates  of  the  third  segment 
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with  the  dorsal  seta  very  long,  the  ventral  short,  the  others  with  the  setae 
nearly  equal  and  short ;  plates  of  the  seventh  segment  with  but  a  slight 
dorsal  tooth  and  with  a  pair  o{  long  setx;  plates  of  the  eighth  segment 
small,  with  the  usual  long  setx. 

Tergal  plates  very  slender  and  occupying  but  the  median  half  of  the 


Fig.  151. — Polyplax  iiuulsa  n.  sp.,  male  and  female. 

abdomen,  with  for  the  most  part  six  rather  large  sets.  Sternal  plates 
undeveloped,  except  for  the  seventh  segment  and  the  genital  plate ;  rows 
of  setx  confined  to  less  than  the  median  half  of  the  abdomen,  each  with 
four  to  six  setje. 

Male  (Fig,  151).     Length  .6  mm.    Head  as  in  the  female,  the  an- 
tennje  not  modified. 
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Tergal  plates  of  the  abdomen  slender  and  occupying  not  more  than 
the  median  half,  the  rows  of  setae  with  for  the  most  part  six  or  seven. 
Sternal  plates  undeveloped  except  for  the  very  large  genital  plate,  which 
extends  forward  nearly  to  the  middle  of  the  abdomen,  and  the  plate  of 
the  seventh  s^ment;  rows  of  setae  containing  but  four  setae,  apparently 
departing  from  the  typical  arrangement  in  that  there  are  two  rows  on  not 
more  than  one  of  the  segments  (second  or  third  probably). 

Genitalia  (Fig.  152C)  with  the  basal  plate  very  broad,  the  parameres 
(Par)  more  than  half  as  long  as  the  basal  plate,  curved  and  somewhat 


Fig.  152. — Poiyplax  insulsa  n.  sp.:  A,  pleural  plates  of  female;  B,  sternal  plate;  C, 
genitalia  of  raale.  Polyplax  asialica  n.  sp. :  D,  genitalia  of  male. 

flattened  at  the  tips,  enclosing  the  Y-shaped  pseudopenis  and  a  ring- 
shaped  endomeral  piece  {e)  which  surrounds  the  penis  (p). 

Notes. — This  species  is  possibly  a  member  of  the  otomydit  group.  The  small 
sternal  plate  of  the  thorax,  the  character  of  the  pleural  plates,  the  absence  of  sternal 
plates  on  the  abdomen  and  the  character  of  the  genitalia  of  the  male  are  distinctive. 
It's  nearest  relative  is  the  next  species. 

23.    Poiyplax  asiatica  n.  sp. 
Fig.  1S2D. 
Specimens  Examined.     Holotype,  a  female,  and  allotype  from  Croc*- 
dura  ctBrulea,  a  shrew,  Rangoon,  Burma  (Nuttall),    Several  females  from 
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a  murine  rodent,  Nesokia  hanvickU,  Quetta,  Beluchistan  (U,  S.  N.  M. 
200314)  appear  to  be  the  same  species  and  it  is  passible  that  the  normal 
hosts  are  rodents. 

Female.  Practically  identical  with  the  female  of  P.  insulsa  except 
for  the  absence  of  the  tergal  and  sternal  plates  on  the  abdomen,  the 
genital  plate  alone  being  developed.    Size  somewhat  larger,  len^h  1.3  mm, 

Male.  Practically  as  in  the  male  of  P.  htsiUsa  except  that  the  genital 
plate  is  much  smaller  and  the  details  of  the  genitalia  are  slightly  different 
(Fig.  IS2D).  Length  .9  mm. 

Notes. — It  is  possible  that  this  should  not  be  recognized  as  distinct  from  P. 
ituulsa,  at  least  as  anything  more  than  a  subspecies.  However,  the  material  is  scanty 
and  nothing  is  known  as  to  the  possible  range  of  variation  and  as  the  two  forms  are 
recognizably  different  they  may  for  the  present  be  separated. 

24.     Polyplax  gracilis  Fahrenholz. 
1910.    Polyplax  gracUii  Fahrenholz,  Zool.  Am.  35;  317. 

1912.    Polyplax  gracilii  Fahr.,  Fahrenholz,  Jahresb.  d.  NiedtrMch.  Zool.  Ver.  2-4: 
42;  tf.  16^17;  pi.  1,  f.  10-11.  . 

1916.  Polyplax  gracilis  Fahr.,  Ferris.  "Cat.  Anoplura."  Proc.  Cat.  Acad.  Set.   (4) 

6:173  (part). 

Previous  Records.     From  Microtnys  (^Mus)  tninutus,  Europe. 

Notes. — I  have  not  seen  specimens  of  this  species.  As  far  as  may  be  judged  from 
the  original  description  and  figures  of  Fahrenholz  it  is  a  member  of  the  tpmulosa  group, 
although  the  genitalia  of  the  male  were  not  described.  According  to  Fahrenholz  it 
differs  from  sptHuloia  in  having  the  post-antennal  and  post-lateral  angles  of  the  head 
more  rounded,  the  head  thus  appearing  more  slender  and  in  the  chxtotaxy  of  the 
abdomen,  the  pleural  plates  being  the  same. 

According  to  the  description :  "Die  iibrigen  Borstcn  des  Abdomens  sind  wesentlich 
schwacher  als  bei  Polyplax  affmis,  nur  das  mitllere  Paar  der  einzelnen  Segmente  auf 
der  Dorsalseite  des  S  sind  verhaltnis  masztg  kraftig  gebaut;  (Ueselben  Borstenpaare 
des  fiinften,  sechsten  und  siebten  Segments  bjeten  ausierdem  noch  ejn  besonderes 
Artmerkmal,  da  sie  dem  vorderen  Segmentrande  viel  naher  stehen  als  der  stets  am 
Hinterrande  inserierten  Querreihe  der  iibrigen  Borsten  ihres  Segments." 

I  have  previously  erroneously  identified  as  this  species,  specimens  from  South 
Africa  that  I  now  refer  to  Polyplax  cammmgsi  Ferris. 

25.    Polyplax  calva  Walerston. 
Figs.  153, 154. 

1917.  Polyplax  caha  Waterston,  ParaHlology  9:  199-212;  figs. 

Previous  Records.  Types  from  Cricetomys  gambianus,  Accra.  Also 
from  Cricetomys  sp.,  Zanzibar.  The  host  is  a  murine  rodent. 

Specimens  Examined.  From  Cricetomys  gambianus,  Accra  (received 
through  the  kindness  of  Miss  A.  M.  Evans) ;  C.  gambianus  osgoodi, 
Mazcras,  British  East  Africa  (U.  S.  N.  M.  181806) ;  C.  gambianus  enguvi, 
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Taita  Mts.,  British  East  Africa  (U.  S.  N.  M.  1831ZS);  Cricetomys  sp., 
Voi.  British  East  Africa  (F.  C.  M.  17043). 

Female  (Fig.  153).  Length  1.9  mm.  Head  at  least  twice  as  long  as 
broad,  acutely  rounded  anteriorly,  the  antennx  set  well  back  from  the 
apex ;  with  no  post-antennal  angles,  the  hind  head  merely  somewhat 
swollen,  but  with  a  distinctly  constricted  occipital  region ;  antennae  slender, 


Fig.  lS3.—Polyplax  caiva  Waterston,  male  and  female,  from  specimens  from 
Cricetomys  gambianus,  Accra. 

the  basal  segment  not  enlarged.  Thorax  about  as  long  as  the  head,  with 
the  lateral  margins  convex;  sterna!  plate  (Fig.  154B)  with  a  handle-hke 
anterior  piece  composed  of  two  longitudinally  separated  parts ;  anterior  and 
middle  legs  quite  large,  but  slender,  posterior  legs  stout. 

Pleural  plates  (Fig.  154^)  relatively  very  small,  all,  except  on  the 
second  segment,  nearly  quadrate  in  shape,  with  the  posterior  angles  slightly 
produced  and  with  a  pair  of  long  stout  setx  on  the  posterior  margin. 
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except  on  the  seventh  and  eighth  st^ments  where  the  usual  slender  setse 
are  present;  plates  of  the  second  segment  divided  longitudinally  into  a 
small  ventral  piece  and  an  elongate  dorsal  piece. 

Tergal  and  eternal  plates  of  the  abdomen  entirely  lacking.  Setae  ar- 
ranged in  three  series,  a  median  group  of  for  the  most  part  six  or  ei^t 
and  on  the  third  to  eighth  segments  a  lateral  group  of  one  or  two  close 
to  the  margin  on  each  side.    All  the  setse  are  quite  long. 

Male  (Fig.  153).  Length  1.5  mm.  Head  as  in  the  female,  the 
antennae  not  at  all  modified. 


Pig.lS4.~PotypIax  ealva  Waterston:  A,  pleural  plates;  B,  sternal  plate;  C,  genitalia 
of  male ;  from  specimens  from  Critetomys  gambianus,  Accra. 

Tergal  and  sternal  plates  of  the  abdomen  entirely  lacking  except  for 
the  very  small  genital  plates.  Setse  distributed  in  three  series  as  in  the 
female,  the  arrangement  of  the  rows  departing  from  that  typical  in 
Polyplax  in  that  there  are  two  rows  on  the  second  to  sixth  stemites. 

Genitalia  (Fig.  154C)  with  the  basal  plate  {bp)  rather  short,  the 
posterior  angles  produced ;  parameres  (par)  more  than  half  as  long  as 
the  basal  plate  curved,  enclosing  the  stout  wedge-shaped  pseudopenis.  At 
the  base  of  the  parameres  is  a  piece  in  the  form  of'an  inverted  V  which 
possibly  represents  the  endomeres. 
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Notes.— This  species  departs  so  far  from  typical  Polyplax  that  its  inclusion  in 
the  e;eitus  ts  perhaps  open  to  question  and  certainly  complicates  the  generic  diagnosis. 
However,  it  may  remain  here  for  the  present. 

26.     Polyplax   miacantha   Speiser. 
1905.    Polyphx  miacaniha  Speiser,  Centralbt.  f.  BakUr.,  OriginaU.  38:  318-9.    (The 

dgnre  does  not  belong  with  this.) 
1908.    Polyplax  mucantha  Speiser,  Dalla  Torre,  "Anoplura,"  Gen.  Int.  p.  13. 
1916.    Polyplax  mtaeanlhc  Speiser,  Ferris,  "Cat.  Anoplura,"  Proe.  Col.  Aead.  Set. 
(4)  6:  173. 
Previous  Records.     Recorded  as  found  "auf  einer  kleinen  Ratte  tnit 
sehr  dicken  stachelartigen  Haaren  in  der  Sammlung  des  Zoologischen 
Museums  zu  Konigsberg  i,  Pr.,  die  nebst  2  anderen  Mus-Arten  in  demsel- 
ben  Glase  als  aus  Salotnona  in  Abessinien  stammend  bezeichnet  war.  .  .  ." 
Described  from  the  female  alone. 

Notes. — The  original  description  of  this  species  is  entirely  inadequate  and  will 
not  permit  a  decision  even  as  to  the  generic  position. 

The  only  important  points  in  this  description  may  be  summarized  as  follows: 
length  1.5-1.7Smm.;  head  as  long  as  broad,  produced  in  front  of  the  anlennx  so  that 
the  latter  stand  about  two-fifths  of  the  length  of  the  head  back  from  the  apex ;  thorax 
smaller  anteriorly  than  the  hind  head,  becoming  somewhat  broader  posteriorly,  longer 
than  broad  posteriorly,  dorsally  without  setae;  sternal  plate  shield-shaped;  anterior 
legs  small,  with  slender  claw,  middle  tegs  longer  and  with  strong,  rather  thick  claw, 
posterior  legs  very  short,  heavy  and  compressed;  abdomen  with  but  one  thorn-like 
seta  on  the  lateral  margin  of  the  fourth  to  seventh  segments. 

The  species  is  likely  to  remain  unreeogniiable  until  the  types  have  been  examined. 

Genus  NEOHJEMATOPINUS  Mjoberg. 
1910.    Neohamatopimis,  Mjoberg,  Arkiv  f.  Zool.  6,  13 :  160. 
1910.     Acanthopiitus.  Mjoberg,  ibid.  6,  13 :  160. 
1912.     Neokamatopinus,  Cummings,  Bull.  Enl.  Res.  3:  393. 

1914.  Linognalhoides,  Cummings,  ibid.  S:  159. 

1915.  Linogtiathcides,  Kellogg    and    Ferris,  "Anoplura    and    Malt.   North    Amer. 

Mamm.,"  Stanford  Univ.  Pubt.  p.  23. 
1915.    Neohamatopinvs,  Kellogg  and  Ferris,  ibid.  p.  35. 

1915.  Lutegits,  Fahrenhol):,  Arehiv  f.  Naturges.   81,  11 :  31. 

1916.  Linognathoides,  Ferris,  "Cat.  Anoplura,"  Proc.  Cat.  Acad.  Sci.  (4)  6:  1S8. 
1916.    Neo/uTtnatopmus,  Ferris,  ibid.  p.  168. 

Anoplura  without  eyes ;  with  five-segmented  antennx  which  are  usually 
sexually  dimorphic,  the  third  segment  in  the  male  having  the  distal  pre- 
axial  angle  more  or  less  produced  and  bearing  one  or  two  stout,  recurved 
setie,  some  species  having  the  first  segment  in  both  sexes  with  the  distal, 
post-axial  angle  bearing  a  very  stout  seta  or  with  such  a  seta  near  the 
posterior  margin  of  this  segment;  with  the  anterior  legs  small  and  weak, 
the  middle  and  posterior  legs  much  larger,  sub-equal  and  with  stout  claw ; 
pleural  plates  always  present  on  the  second  to  eighth  segments  and  at 
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times  in  vestigial  form  on  the  iirst  segment,  the  plates  of  the  second 
segment  showing  no  traces  of  a  longitudinal  division;  female  with  two 
(exceptionally  three)  rows  of  seta  on  the  second  to  seventh  tergites  and 
the  second  to  sixth  stemites  of  the  abdomen,  these  either  accompanied 
wholly  or  in  part  by,  or  entirely  without,  chitinized  plates ;  male  always 
with  two  rows  of  setx  on  the  second  tergite  and  the  second  to  sixth 
stemites  of  the  abdomen,  exceptionally  with  two  rows  on  the  second  to 
sixth  tergites,  the  second  plate  of  the  second  tergite  always  more  or  less 
emat^nate  posteriorly ;  sternal  plates  of  third  abdominal  segment  never,  and 
of  the  second  rarely,  extending  from  pleurite  to  [deurite ;  head  usually  with 
strong  post-antennal  angles  and  a  distinctly  constricted  occipital  r^on; 
genitalia  of  the  mates  of  no  constantly  distinctive  type. 

Hosts.  Occurring  characteristically  on  rodents  of  the  family  Sciuri- 
da,  die  squirrels,  ground  squirrels,  marmots  and  the  like,  and  the  family 
Petaurislida,  the  flying  squirrels.  Two  species  occur  on  rodents  of  the 
family  Murida,  the  particular  species  infested  being  of  the  so-called 
"wood  rats"  or  "pack  rats"  of  western  United  States  and  Mexico. 

Type  of  the  Genus.     HiFmalopinus  sciuropteri  Osbom. 

SvNOKYificAL  List  of  Naues  Previously  Used  ik  the  Genus. 

NoTC. — Names  in  italics  are  synonyms  of  the  names  with  which  they  are  coupled 
The  genera  AcantkopinuS,  Linognalhoidet  and  Lvtegus  are  considered  as  synonyms 
of  Neoluetnatopiiius  and  names  used  in  these  genera  are  included  as  if  used  in 
NeofKemalopinui. 
antennaivs  (Osborn). 

Neohsematopinus  sciurinus  (Mjoberg). 
tutiennalHS  var.  semifasciatus  Ferris. 

Neohaematopinus  sciurinus  (Mjoberg). 
citelli  (Cummings). 

Linognathoidfi  ciielli  Cununings. 

Lwognatkoidei  spermophUi  Cummings  (not  of  Grube). 
ealumhianus  (Osborn). 

Neohaematopinus  Ixviusculus  (Gnibe). 
faurei  (Bedford). 

Lhtognalhoides  faurei  Bedford.     (Generic  position  doubtful ;  to  be  considered 
later.) 
echinatus  (Neumann). 

Htrmatopwu  iPolyplax)  eckinalus  Neumann, 
beliosciuri  Cummings. 
inomatus  (KellogE  and  Ferris). 

Linognathoidti  hwrnaUu  Kellogg  and  Ferrb  (part). 
mornalus  (Kellogg  and  Ferris)  (part;  mis  identification). 

NeohKmatopinus  sciurimis  (Mjoberg). 
Ixvinsculus  (Grube). 

Pedicuius  Itrviusculut  Grube. 

Pedicvius  sftrmopUH  Grube. 
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Hamaiopituis  Itnjinsculus  (Gnibe). 

Polyplax  laviuscula  (Gmbe). 

Lmognathoidet  lirviiucHliit  (Grtibe). 

Hamatopmu  monlatnu  Osbom. 

Polyplax  monlana  (Osborn). 

Lmognathoides  montatms  (Osboro). 

Hamaiopinus  coiumbiamu  Osborn. 

Polyplax  Columbiana  (Osbom). 

Btuterleinellvj  laviutCMlus  (Gmbe). 
maerospmottta  Fahrenholz. 

Neotuntutopiiius  sciuriniu  (Mjoberg). 
monliVKM  (Osborn). 

Neohxmatopinus  Ueviusculus  (Gmbe). 
padficus  Kellogg  and  Ferris, 
pectiiufer  (Neumaon). 

Hamatopintu  selosus  Piaget  (not  of  Burmeister). 

Lmognathoides  setotus  (Piaget). 

Hamatopinus  ^Polyplax)  peetinifer  NeutnaniL 

Lhiogiiathoidei  peciinifer  (Neumann). 

Lutegiu  peetinifer  (Ncutnann). 
sdurinus  (Ujoberg). 

AcatUhopinus  sciuriwu  Ujoberg. 

HamatopvmiaHiennatitsOAxirn  (not  of  Piaget). 

Polyplax  (?)  antenixata  (Osbom). 

Acanthopinui  ofitennalus  (Osborn). 

Neokamafopinm  aniennatus  (Osbom). 

Ntohamatapinus  macrospiiujsui  Fahrenholz. 

Neolurmalopinuj  antennatui  var.  stmifascialus  Ferris. 

Linognaihoides  inomatus  Kellogg  and  Ferris  (part;  misidentification). 
tduropteri  (Osbom). 

Httmatopinus  seiuropieri  Osbom. 

Polyplax  (?)  iciuropteri  (Osbom). 
setotus  (Piaget)  (not  of  Burmeister). 

Neohaeniatopinus  peetinifer  (Neumann). 

Notes.— At  first  glance  this  genus,  as  I  here  interpret  it,  seems  to  form  a  rather 
heterogeneous  group.  The  strongly  modified  first  antennal  segment  of  such  species  as 
N.  sciurinuj  would  seem  to  separate  these  species  quite  sharply  from  the  others  in 
which  this  character  does  not  appear  and  to  form  an  excellent  generic  character.  It  is 
in  fact  upon  this  that  the  genus  Acanlhopinui  was  originally  based.  But  it  is  evident 
from  the  rather  large  amount  of  material  that  is  available  to  me  that  this  character 
is  of  no  real  importance  for  some  spedmens  in  which  this  peculiar  modification  appears 
scarcely  or  not  at  all  are  not  separable  in  any  other  way  from  spedmens  in  which  it  is 
strongly  developed.  In  fact  it  b  questionable  in  some  cases  that  it  is  even  of  specific 
nine. 

With  this  character  removed  from  consideration  there  remains  nothing  of  signifi- 
cance by  which  the  genus  can  be  divided  and  there  are  several  characters  by  which 
the  included  species  are  quite  closely  bound  together.  The  only  realty  disturbing  species 
are  N.  pelaurista  n.  sp.  and  N.  baiuatnz  n.  sp.  which  seem  really  to  belong  here  but 
which  require  a  considerable  stretching  of  the  generic  definition  m  order  to  permit 
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their  inclusioa  These  two  species  might  perhaps  stand  as  one  subgenerJc  group,  with 
another  for  N.  citelli,  Itrviitsculvs,  marmota  and  pectinifer  and  another  for  the  typical 
forms,  but  I  see  no  necessity  for  subgenera  at  present. 

N.  pectinifer  has  been  made  the  type  of  the  genus  Luttgus  but  this  appears  to  be 
strictly  congeneric  with  Ltnognathoiies,  even  were  the  latter  to  be  separated  from 
Neoha  matopimis. 


Fig.  155. — Neohamatopinus  sciurinus  (Mjiiberg)  :  A,  first  (?)  stage;  B,  second  (?) 
stage;  from  specimens  from  the  type  material. 

The  nearest  relatives  of  the  genus  appear  to  be  Polypiax  on  the  one  side  and 
EuHnognalhus  on  the  other.  From  the  former  it  is  separable  chiefly  by  the  non- 
divided  pleural  plates  of  the  second  abdominal  segment  and  the  distribution  of  the 
abdominal  setae  in  the  male  together  with  the  emarginate  second  tergal  plate  in  the 
male.  This  plate  in  its  typical  development  is  quite  distinctive  (Fig.  157^)  and  evi- 
dences of  the  emargination  are  to  be  seen  in  all  the  species  here  included  under 
Neohamalopinus.  From  EuHnogtiatkui  it  is  separable  chiefly  by  the  distribution  of 
the  abdominal  setae  and  the  absence  of  the  emarginate  second  tergal  plate  in  the  male 
of  the  latter. 

The  genus  as  I  here  understand  it  includes  fifteen  species,  of  which  six  are  here 
described  as  new.  Specimens  of  at  least  one  sex  of  all  the  described  species  have  been 
available  for  examinatioa 

The  immature  stages  are  very  poorly  represented  in  my  materia).  In  Fig.  155^4 
is  shown  what  is  possibly  the  first  stage  of  N.  sciurimu  and  in  Fig.  ISSB  what  is 
possibly  the  second  stage.  Specimens  of  N.  laviusculus  are  present  which  are  undoubt- 
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edly  the  same  jtagea  and  which  differ  relatively  little  from  those  figured.  It  may  be 
noted  that  the  enlarged  seta  at  the  distal  post-axial  angle  of  the  first  ant^nnal  segment, 
which  is  so  conspicuous  in  typical  sciurinui,  appears  in  this  second  ( ?)  Stage  well 
removed  from  the  angle. 

1.    Neobscmatopiniu  aciuropteri  (Osborti). 

Fics.  156,  1S7. 

1891.    HaiHatopiiuii  tduropieri  Osborn,  U.  S.  Deft  Agric.,  Div.  Enl.,  Bull.  (o.  ».) 

7;  23-4;  f.  IZ 
1696.    Hantalopinut  seiuropteri  Osbom,  Osborn,  ibid.,  Bull.  (a.  a.)  S:  1S2-3;  f.  105. 
1904.    Polyphx  (?)  sciuropieri  (Osborn),  Enderlein,  ^oo/.  ,4ii«.  28:  143. 
1908.    Polyplax  (?)  sciuropteri  (Osborn),  Dalla  Torre,  "Anoplura,"  Gtn.  Int.  p.  14 
1910.    Neohamatopinus  sauropteri  (Osborn),  Ujiiberg,  Ark.  f.  Zool.  6.  13:  160; 

f.  79. 
1912.    Neohtrmalopinus  scim-opteri  (Osborn),  Cummings,  Bull.  Ent.  Res.  3:  393. 

1915.  Neohatnalopinus  sciuropteri    (Osborn),  Kellogg  and  Ferris,  "Anoplura  and 

MalL  N.  Amer.  Matnm.,"  Stanford  Univ.  Publ.,  p.  36;  pi.  1,  f.  1;  pi.  S, 
(.  2.  13. 

1916.  Neohtemolopinut  sciuropieri  (Osbom),  Ferris,  "Cat.  Anoplura,"  Proe.  Col. 

Acad.  Set.  (4)  6:  170. 
1916.    Neohamatopinus  sciuropteri  (Osbom),  Ferris,  Psyche  23:  101-2;  f.  1-2. 

Previous  Records.  From  Scwropterus  volans  (=volucella),  Ames, 
Iowa  (Osborn) ;  Sciuropterus  sp..  Eureka,  California  (Kellogg  and  Fer- 
ris) ;  Sciuropterus  {=Glaucomys)  sabrinus  iasctvus,  Yosemite  National 
Parit,  California  (Ferris). 

Specimens  Examined.  Those  upon  which  the  above  records  by 
Ferris,  and  Kellogg  and  Ferris  were  based. 

Female  (Fig.  156).  A  quite  elongate  and  slender  species.  Length 
1.9  mm.  Head  as  broad  as  long,  broadly  rounded  anteriorly,  with  the 
antennae  set  close  to  the  anterior  margin,  with  the  post-antennal  angles 
very  prominent,  the  lateral  margins  of  the  hind  head  nearly  straight  and 
parallel,  the  occipital  region  greatly  constricted ;  under  side  of  the  head 
with  the  gular  region  elevated;  first  segment  of  antennae  with  a  very  stout 
seta  about  the  middle.  Thorax  about  as  long  as  and  but  little  wider  than 
the  head;  sternal  plate  (Fig.  157 D)  somewhat  kite-shaped,  with  the 
posterior  angles  produced. 

Pleural  plates  as  follows:  plates  of  the  first  segment  represented  by  a 
small,  weakly  chitinized  piece  which  bears  a  pair  of  small  set* ;  plates  of 
the  second  to  sixth  segments  each  with  the  posterior  angles  produced  into 
a  strong  tooth  and  each  with  a  pair  of  setx  on  the  posterior  margin 
which  are  about  as  long  as  the  plate;  plates  of  the  seventh  and  eighth 
s^ments  smaller,  without  teeth  and  with  a  pair  of  moderately  long  setx. 

Tergal  and  sternal  plates  strongly  developed,  reaching  nearly  from 
pleurite  to  pleurite,  bearing  for  the  most  part  six  to  eight  slender  setae,  a 
plate  accompanying  each  row  of  xtx. 
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Male  (Fig.  156).  Length  1.4  mm.  Antenna  (Fig.  1S7B)  with  the 
first  s^ment  longer  than  in  the  female  (Fig.  157C)  and  with  the  distal, 
pre-axial  angle  of  the  third  segment  strongly  produced  and  bearing  a 
pair  of  stout,  recurved  setae. 


Fig.  156. — Ntokamalofiinus  sciuropteri  (Osborn),  male  and  female,  from  specimens 
from  Scntropterttt  sabrinut  lasdvus,  California. 

Tergal  and  sternal  plates  strongly  developed,  arranged  in  the  typical 
manner,  a  plate  accompanying  each  row  of  setae.  Second  plate  of  the 
second  tergite  (Fig.  157/1)  strongly  emarginate  posteriorly,  with  a  cluster 
of  small  setae  at  each  end.  Tergal  plates  with  for  the  most  part  ten  to 
twelve  sets  of  variable  lengths;  sternal  plates  with  for  the  most  part  five  to 
six  small  setae. 
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Genitalia  (Fig.  157£)  with  the  basal  plate  (_bp)  quite  long  and  slender ; 
parameres  (par)  more  than  half  as  long  as  the  basal  plate,  nearly  straight 
and  parallel,  enclosing  the  ring-shaped  endomeral  piece  (e),  the  penis  (p) 
and  the  stout,  wedge-shaped  pseudopenis  (PP). 

Notes— This  is  a  very  distinct  species,  marked  especially  by  the  very  broad 
head,  the  character  of  the  antennx,  the  strong  development  of  the  tergal  and  sternal 
plates  of  ttie  abdomen  and  the  genitalia  of  the  male.  Its  nearest  relatives  are  to  be 
found  in  N.  sciurinus  and  similar  species. 


Fig.  IST.—Neohamatopinus  scivropteri  (Osbom)  :  A,  tergal  plates  of  the  first  and 
second  abdominal  segments;  B,  antenna  of  male,  C,  antenna  of  female; 
D,  sternal  plate;  E,  geniUlia  of  male;  from  specimens  from  SduropUrus 
tabrinus  lasctvus,  California. 

2.     Neotuematopiniis  sciurinus  (Mjoberg). 

(Synonymy  under  subspecies). 

2a.     Neohsematopinus  sciurinus  sciurinus  (Mjoberg). 

Fks.  155,  158,  159. 

1891.    Hamaiopinui  anUnnalut  Osbom,  U.  S.  Dept.  Agric.  Div.  Ent.,  Bui.  7,  o.  s. : 

25;  f.  13  (notof  Piaget). 
1896.    Hit?natopimu  aKtetmatus  Osb.,  Osbom,  ibid..  But.  5,  n.  s. :  183-4 ;  fig.  106. 
1904.     Polyplax  (?)  antennala  (Osb.),  Enderlein.  Zool  Ant.  28:  143. 
1908.    Polyplax  (?)  anUnwta  (Osb.),  Dalla  Torre,  "Anoplura,"  Gtn.  Ins.,  p.  13. 
1910.    Acanthopinui  antmnatut  (Osb.),  Ujoberg,  Ark.  f.  Zool.  fi:  161. 
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1910.    Acanthopimu  jchitmiu  Mjoberg,  ibid.  6:  161-4;  figs.  80-3. 

1912.     Neahamatopimts  scwTtnus  (Mjoberg),  Cumnmigs,  BuJf.  Ent.  Res.  3:  393. 

1915.  Neohamatapimts  anUnnatus   (Osbom),  Kellogg  and  Ferris,  "Anoplura  and 

Mallophaga  N.  Atner.  Mamm.,"  Stanford   Univ.  Publ..  p.  36-7;  tf.   14a-b; 
pi.  5,  f.  10;pl.6,f.S. 

1916.  Neohamalopitnts  atiletmalus   (Osbom),  Ferris,  "Cat   Anoplura,"  Proc.  Col, 

Acad.  Sci.  (4)  6;  169. 
1916.    NeohtitmUopinus  atUmtiatut  var.  semifasciatus  Ferris,  ibid.,  p.  169  (without 

description) . 
1916.    Linognalhcides  momotiu  Kellogg  and  Ferris,  Ferris,  ibid.,  p.  158  (part;  mis- 
identification). 
1916.     Neohamatopintis  antennaitu  var.  semifajciatui  Ferris,  Psyche  23:  100. 
1916.    Linognaihoides  inorttatus  Kellogg  and  Ferris,  Ferris,  ifriif.,  p.  100. 
1919.    Neoluxmalopinur  macrospinoais  Fahrenbolz,   Jahresb.   dn  NiedtrsUck.    Zool. 
Ver.  5-10:  24. 
Previous  Records,     From  Sciurus  niger  rufiventer   (=5'.  cinentt 
ludovicianus) ,  Ames,  Iowa  (Osbom,  types  of  antennatus) ;  S.  niger  ssp. 
(^S.  vulpinus).  Zoological  Garden,  Hamburg,  Germany  {Mjoberg,  types 
of  sciuriitus) ;  S.  douglasi  mollipHosvs  and  5.  douglasi  albotimbatus,  Cali- 
fornia (Ferris,  types  of  antennatus  var.  semifasciatus) ;  Neotoma  fuse*- 
pes  streatori,  Yosemite  National  Park,  California  (Ferris). 

Specimens  Examined.  Several  males  and  females  and  immature 
specimens  from  the  type  lot  of  A^.  sciurimus,  received  through  the  kindness 
of  Dr.  von  Bnmn  of  the  Hamburg  Museum,  the  specimens  upon  which 
the  above  records  by  Ferris  were  based  and  the  following :  United  States : 
Sciurus  aherti  ferreus,  Cobrado  Springs,  Colorado  (U.  S.  N.  M.  12385) ; 
S.  corolinensis.  Bayou  St.  Louis,  Mississippi  (U.  S.  N,  M.  23691);  5. 
kudsonicus  richardsani,  Florence,  Montana  (F.  C,  Bishop) ;  S.  niger 
rufiventer,  Indiana  and  Valentine,  Nebraska;  "fox  squirrel,"  Victoria, 
Texas.  Mexico:  5".  alleni.  Sierra  Gaudelupe  (U.  S.  N.  M.  11691);  S. 
apache,  Colonia  Garcia,  Chihuahua  (U.  S.  N.  M.  132347) ;  S.  aureogaster 
hypopyrrhus,  Quichicon,  Oaxaca  (U.  S.  N.  M.  73297) ;  5'.  coltia,  Santiago, 
Tepic  (U.  S.  N.  M.  91245) ;  S.  deppei,  Teapa,  Tabasco  (U.  S.  N.  M. 
100048)  ;  S.  nelsoni,  Huitzilac,  Morelos  (U.  S.  N.  M.  51156)  ;  S.  oculatus. 
State  of  Vera  Cruz  (U.  S.  N.  M.  54235) ;  S.  poliopus,  Cerro  San  Felipe, 
Oaxaca  (U.  S.  N.  M.  68182) ;  Hodomys  aileni  merriami,  ManzaniUo  (U.  S. 
N.  M.  32706).  Central  America:  Sciurus  tsstuans  hoffmani,  Santa  Clara, 
Costa  Rica  (U.  S.  N.  M.).  South  America:  S.  versicolor  suli/s,  Rio 
Aurare,  Venezuela  (F.  C.  M.  18732).  Asia,  Malayan  Region:  Sciurus 
bomecensis,  Pulo  Kanchut,  Borneo  (U.  S.  N.  M.  142319) ;  S.  davisoni, 
Trong,  Lower  Siam  (U.  S.  N.  M.  83495) ;  S.  ferrugineus  cinnamomeus, 
South  East  Siam  (U.  S.  N.  M.  201408) ;  S.  iinlaysoni  foUetti,  Koh  Phai 
Island,  Gulf  of  Siam  (U.  S.  N.  M.  201383)  ;  S.  finlaysoni  partus,  Koh  Si 
Chang  Island,  Gulf  of  Siam  (U.  S.  N.  M.  201395) ;  S.  juvencus,  Puerto 
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Princesa,  Philippine  Islands  (U.  S.  N.  M.)  ;  S.  procerus,  Bunguran,  Natuna 
Islands  (U.  S.  N.  M.  104699)  ;  Lariscus  obscurus,  Pagi  Island  (U.  S.  N.  M. 
121644;  Menetes  berdmorei  rufcscens,  Koh  Kut  Island,  South  Kast  Siam 
(U.  S.  N.  M.  201426) ;  "Malaysian  squirrel,"  Zoological  Garden,  London. 
All  the  above  hosts  are  Sciuridce  of  the  sub-family  ScuiriwF,  the  "tree 


¥\e.l58.—Neoha:matopinus  tciurinus  (Mj^berg),  from  specimens  from  the 
type  lot  of  sciurinus. 

squirrels,"  except  the  genera  Neotoma  and  Hodomys,  which  belong  to  the 
sub-family  Cricetina  of  the  Murida. 

Female   (Fig.   158).     Length  2  mm.     Head  somewhat  longer  than 
broad,  broadly  rounded  anteriorly  with  a  slight  median  point,  with  the 
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anteniue  set  close  to  the  anterior  margin ;  with  prominent  post-antennai 
angles  and  a  strongly  constricted  occipital  region,  the  lateral  margins  of 
the  hind  head  nearly  straight  and  slightly  convergent;  ventral  side  with 
a  raised  gidar  r^on.  Antennx  typically  with  the  distal,  post-axial  angle 
somewhat  produced  and  terminating  in  a  stout,  recurved  seta  but  varying 


Fig.  159.— Neohxmatopiniu  sciurinus   (Mjoberg);  A,  pleural  plates  o£  female; 
antenna  of  male;  E,  sternal  plate;  F,  genitalia  of  male;  froi 
from  type  lot  of  tcturinus;  C,  first  segment  of  antenna  fro 
from  Sciurus  carolinenHs;  D,  first  segment  of  antenna  from  specimen 
from  Neototna  fuicipes  sirtatori. 


from  this  to  an  entire  absence  of  this  seta  or  with  the  seta  reduced  in 
size  and  removed  from  the  apex  of  the  segment. 

Thorax  about  as  long  as  the  head  and  considerably  wider,  the  lateral 
margins  quite  strongly  convex;  sternal  plate  (Fig.  1S9£)  somewhat  kite- 
shaped,  with  the  posterior  angles  produced. 

Pleural  plaUs  (Fig.  \S9A)  as  follows:  plates  of  the  first  segment 
represented  merely  by  a  pair  of  small  setae ;  plates  of  the  third  to  sixth 
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segments  quite  large,  with  the  posterior  aisles  produced  into  a  short  tooth 
and  with  a  pair  of  slender  setae  which  are  about  as  long  as  the  plate  itself, 
except  the  dorsal  seta  on  the  second  and  third  segments  which  is  longer 
than  the  plate;  plates  of  the  seventh  and  eighth  segments  quite  small,  with 
the  usual  long  setx. 

Tergal  and  sternal  plates  developed  only  in  connection  with  the  an- 
terior row  of  setae  on  each  s^ment,  except  on  the  second  where  there  are 
two  plates  both  dorsally  and  ventrally;  plates  typically  quite  small  and 
slender  but  much  larger  in  some  specimens.  On  the  dorsum  the  rows 
of  setae  are  practically  continuous  across  the  abdomen  and  contain  for  the 
most  part  from  eight  to  fourteen  setae.  On  the  ventral  side  they  are  re- 
stricted to  the  median  portion  of  the  abdomen,  with  for  the  most  part  six 
to  ten  sette  in  each  row  and  with  a  single  seta  on  each  segment  near  the 
pleural  plate. 

Male  (Fig,  158).  Length  1.5  mm.  Antenna  strongly  modified  (Fig. 
159fi)  the  third  segment  with  the  distal  pre-axial  angle  produced  and 
bearing  a  pair  of  stout,  recurved  setae  at  the  apex. 

Tergal  plates  of  the  abdomen  strongly  developed,  bearing  for  the  most 
part  ten  to  fourteen  slender  setae  of  variable  lengths.  Sternal  plates  de- 
veloped only  in  connection  with  the  anterior  row  of  seta;  except  on  the 
second  segment,  small  and  slender.  Sets  confined  to  the  median  portion 
of  the  abdomen,  the  rows  for  the  most  part  with  seven  to  eight,  the  third 
to  seventh  s^ments  with  a  sii^le  seta  at  each  side  near  the  pleurite. 

Genitalia  (Fig,  159f )  with  the  basal  plate  (bp)  long  and  slender  and 
slightly  expanded  at  the  apex;  parameres  (par)  more  than  half  as  long 
as  the  basal  plate,  tapering,  nearly  parallel,  enclosing  the  small,  U-shaped 
endomeral  piece  (e),  the  penis  (p)  and  the  pseudopenis  {PP).  The 
pseudopenis  is  somewhat  compressed  Y-shaped,  with  the  arms  slender, 
the  shaft  longer  than  the  arms  and  somewhat  lanceolate  with  the  terminal 
portion  transversely  ridged. 

Notes. — Tbt  specific  name  aiHennalus  having  prcviotuly  been  used  in  the  genus 
HrmatopiHtts  is  invalid  as  applied  to  the  species  here  under  discussion.  Fahrenholz 
has  proposed  to  replace  it  by  the  name  macrospinanu  but  the  species  described  by 
Mjoberg  as  iciurinus  appears  certainly  to  be  identical  with  Osbom's  antennatus  and 
therefore  the  name  macrospinosus  becomes  unnecessary  and  a  synonym. 

Through  the  kindness  of  Dr.  von  Brunn  of  the  Hamburg  Museum  I  have  been 
enabled  to  examine  specimens  from  the  type  lot  of  sciunH%s  and  as  specimens  from  the 
^•pe  host  of  antemiahit  are  at  hand  I  feci  no  hesitation  in  placing  the  two  as  the  same. 
As  to  the  many  other  specimens  that  I  am  referring  to  this  species,  however,  there  is 
certainly  room  for  abundant  argument. 

Typically  the  first  antennal  segment  in  this  species  has  tlie  distal  post-axial  angle 
strongly  produced  and  ferminating  in  a  very  stout,  recurved  seta,  yet  I  am  including  in 
llus  species  specimens  in  which  this  seta  is  even  entirely  absent  or  in  some  cases  is 
far  removed  from  the  apex  of  the  segment.    Certainly  if  only  these  extremes  were 
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available  it  would  seem  absurd  to  unite  them  under  a  single  species  yet  I  am  compelled 
to  this  step  by  t1>e  fact  that  there  exists  a  complete  series  of  intei^rades  between 
these  two  extremes,  a  series  so  finely  graded  that  it  would  be  impossible  to  ass^ 
any  definite  limits  were  it  broken  up.  Nor  are  these  differences  connected  with  any 
others  that  can  be  of  aid  in  specific  difFerentJation  for  the  only  apparent  variations  are 
in  slight  differences  in  the  size  of  the  tergal  and  sternal  plates  of  the  abdomen  and  in 
the  number  of  the  abdominal  sets. 

If  the  specimens  be  arranged  according  to  host  in  a  series  beginning  with  those 
in  which  the  development  of  this  seta  is  most  extreme  we  have  an  arrangement  as 
follows.  The  specimens  from  Sciunu  ttstuans  have  the  seta  even  larger  than  in 
typical  examples.  These  are  followed  by  part'  of  those  from  the  type  host  Smd  those 
from  S.  atleni,  aureogaster,  hudsonicus,  colliie,  oculatus,  davisoni,  latuavenns,  and 
"Malaysian  squirrel"  which  are  nearly  typical.  The  specimens  from  S.  neiioni,  apache, 
pTOcrrus,  and  Lariscus  obscurvs  have  the  seta  somewhat  reduced  in  size.  Those  from 
5'.  carolineasis  (Fig.  159C),  finlaysoni,  ferrugMeus,  deppti  and  poliopus  have  the  seta 
much  reduced  in  size.  Those  from  5*.  bometensis,  juvencus  and  aberii  have  the  seta 
very  minute.  In  part  of  those  from  the  type  host,  5.  niger  (Valentine,  Nebraska),  and 
in  those  from  Meneles  berdmorri  it  appears  to  be  absent  In  those  from  .S*.  versicolor 
and  from  the  two  Murid  genera  Neotoma  and  Hodomys  the  seta  is  somewhat  enlai^ed 
but  is  near  the  base  of  the  segment  and  not  at  the  distal  post-axial  angle  (Fig.  159Z7). 

It  will  be  seen  from  this  that  there  is  apparently  no  constant  geographical  arrange- 
ment in  the  series  and  further  that  in  at  least  one  host  species,  S.  nigtr,  and  that  the 
host  of  the  type  both  extremes  are  to  be  found.  In  the  face  of  this  there  appears  to 
be  no  alternative  but  to  refer  all  the  specimens  to  a  single  species.  In  such  cases  as 
this  the  only  solution  of  the  problem  lies  in  the  highly  difficult  approach  by  the  methods 
of  the  geneticist 

N.  sciurinus  was  made  the  ^pe  of  the  genus  Aeantkopinuf  by  Ujoberg  but  there 
seems  to  be  no  reason  for  recognizing  this  genus. 

2b.    Neobaematopinus  sciuiinus  griseicolus  n.  ssp. 

1915.  Neohamalopinits  antennatus    (Osbom),   Kellogg  and  Ferris,   "Anopluni   and 

Mall.  N.  Amer.  Mamm.,"  Stanford  Univ.  Publ.,  p.  36-7;  tf.  14  A-B;  pi.  S. 
f.  10;  pi.  6,  f.  5  (part;  misidentification). 

1916.  Neokamalopinus  aMennatus    (Osbom),   Ferris,   "Cat   Anoplura,"  Proc.   Cat. 

Acad.  Sci.  (4)  6:  169  (part). 

Phevious  Records.  From  Sciurus  griseus  (=S.  fossor  nigripes), 
Inverness,  Marin  County ;  Freestone,  Sonoma  County,  Mount  Sanhedrin, 
Mendocino  Cx)unty,  and  Mount  Hamilton,  California, 

Specimens  Examined,  Only  as  above  recorded.  Holotype,  a  female, 
and  allotype  from  Freestone,  Sonoma  County. 

Notes,— This  form  differs  from  typical  N.  sciurinut  only  in  the  complete  absence 
of  tergal  and  sternal  plates  on  the  abdomen  of  the  female  except  for  the  tergal  plates 
of  the  first,  second,  eighth  and  ninth  segments,  the  sternal  plates  of  the  second  segment 
and  the  genital  plate.  The  male  appears  not  to  differ  from  the  typical  form.  The 
seta  at  the  distal  post-axial  angle  of  the  first  antennal  segment  is  very  strongly 
developed. 

It  is  possible  that  further  work  will  show  that  this  form  should  not  be  recognized. 
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3.     Neohsematopinus  pacificuB  Kellogg  and  Ferris. 
Fics.  160A-D. 

1915.  Neohamalopinus  pocificus  Kellogg  and  Ferris,  "Anoplura  and  Mall.  N.  Amer. 

Manun,"  Stanford  Uitiv.  Publ.  p.  38-^;  tf.  14C,  D;  pi.  I,  f.  2;  pi.  5,  f. 
3,  7a-b. 

1916.  Neohamalopinus  pacificus  Kellogg  and  Ferris,  Ferris,  "dt.  Anoplura,"  Proc. 

Cal.  Acad.  Sd.  (4)  6:  170. 
1916.     Neolmmalopinut  pacificitt  Kellogg  and  Ferris,  Ferris,  Ptyche  23:  100, 


Fig.  160. — Neohamalopinui  pacijicut  Kellogg  and  Ferris:  A,  pleural  plates;  B, 
sternal  plate;  C,  antenna  of  male;  D,  genitalia  of  male;  from  paratypes. 
Neokamalopinus  syriacut  n.  sp. :  £,  pleural  plates  of  female. 


Previous  Records.  T)'pes  from  Eutamias  towscndi  ocrogenys,  Free- 
stone, Sonoma  County,  California.  Also  from  Eutamias  hindsi,  Caza- 
dero,  Sonoma  County,  £.  tnerriami  pricei,  Stanford  University,  E.  alpinus 
and  E.  speciosus  fraler,  Yosemite  National  Park,  Eutamias  sp.,  South 
Yolla  BoUy  Mt.,  and  Eulamias  sp.,  Mount  Sanhedrin,  Mendocino  County, 
California. 
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The  hosts  are  Sciurids,  commonly  known  as  "chipmunks." 
Notes. — This  species,  in  general  appearance  is  practically  indistinguishable  from 
N.  sdarmus  buf  it  differs  sharply  in  the  character  of  the  pleural  plates  (Fig.  160/4), 
those  of  the  third  to  sixth  segments  having  two  stout  setse,  which  are  shorter  than  the 
ptate  on  the  dorsal  lobe  and  one  on  the  ventral  lobe.  The  antemue  (Fig.  I60C), 
sternal  ptate  (Fig.  160S)  and  genitiilia  of  the  male  (Fig.  160Z))  are  practically  as  in 
^ical  sctunnus.  The  species  is  smaller  than  typitail  tcmrimu,  the  female  being  about 
1.4  mm.  long  and  the  male  1  nan. 

4.     Neohaomatopinus  syriacus  n.  sp. 
Fig.  160£. 

Specimens  Examined.  But  two  specimens,  the  holotype,  a  male, 
from  Sciurus  syriacus.  North  Syria  (U.  S.  N.  M.  13511),  and  a  female 
from  the  same  host  species,  Soumela,  Asia  Minor  (U.  S.  N.  M.  152748). 

Female.  Length  1,5  mm.  In  general  practically  identical  with  typical 
N.  sciurinus  as  figured  (Fig.  158),  Differing  significantly  only  in  the 
character  of  the  pleural  plates  (Fig.  160£) ;  plates  of  the  second  segment 
with  three  setae  of  which  the  dorsal  is  long  and  slender  and  the  others 
shorter  than  the  plate;  plates  of  the  third  to  sixth  segments  each  with 
three  sets  on  each  lobe,  the  ventral  seta  being  about  as  long  as  the  plate, 
the  four  middle  setae  about  half  as  long  as  the  plate,  the  dorsal  sets 
slender  and  longer  than  the  plate;  plates  of  the  seventh  segment  with 
the  usual  slender  setae  and  with  a  pair  of  short  setae ;  plates  of  the  eighth 
segment  with  the  usual  slender  setae  and  with  one  short  seta. 

Male.  Length  1.3  mm.  Practically  identical  with  the  male  of  typical 
N.  sciurinus  in  every  respect  except  for  the  pleural  plates  which  differ  as 
in  the  female. 

5.    Neobaematopinus  echinatus  (Neumann). 

FiG.  161. 

1909.    Hamatopitnii  (Polyplax)  ecktnatus  Neumann,  Arch,  de  Parasil.  13:  517-21; 

f.  19-20. 
1912.    Neohamalopinus  echiiKitus  (Neum.),  Cununings,  Bull.  Ent.  Res.  3:  393. 
1916.    Neokamatopmus  echinalus  (Neum.),  Ferris,  "Cat  Anoplura,"  Proc.  Cat.  Acad. 
Sci.  (4)  6:  170 
Previous  Records.     Known   only   from   the   original   record,    from 
Funantbulus  (=  Sciurus)  palmarum,  Rajkote,  India,  and,  undoubtedly  as 
an  erroneous  record,  from  a  bat,  Scotophiius  wroughioni,  Navapour,  India. 
Specimens  Examined.     A  single  male  from  Funambulus  tristriatus 
tristriatus,  Colombo,  Ceylon  (U.  S.  N.  M.  114084). 

Male  (Fig.  16M).  Length  1.52  mm.  Head  as  broad  as  long, 
smoothly  rounded  in  front  and  with  the  antennae  set  very  close  to  the 
anterior  mat^n,  with  the  post-antennal  angles  very  prominent  and  with 
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a  much  constricted  occipital  region,  the  lateral  margins  of  the  hind  head 
nearly  straight  and  slightly  convergent.  Ventral  side  of  the  head  with  the 
gular  region  elevated.  In  the  angle,  just  behind  the  base  of  the  antennae, 
is  a  conspicuous  chitinized  spot.  Antennse  with  the  first  segment  elongated 
and  bearing  a  slightly  enlarged  seta  near  the  distal  post-axial  angle ;  with 
the  third  segment  strongly  modified. 


Fig.  161. — Neohamatopinus  echinalus  (Neumann):  A,  male;  B,  genitalia  of  male; 
C,  pleural  plates ;  D,  sternal  plate ;  from  specimen  from  Funambului 
tristriatus  tristriatus,  Colombo,  Ceylon. 

Thorax  about  as  long  as  the  head  and  much  broader;  sternal  plate 
(Fig.  161D)  rather  short  and  broad,  somewhat  kite-shaped. 

Pleural  plates  (Fig.  161C)  as  follows:  plates  of  the  first  s^ment 
represented  merely  by  a  small,  chitinized  area  bearing  a  pair  of  small 
setae;  plates  of  the  second  segment  with  a  small  tooth  at  the  dorsal 
posterior  angle  and  with  three  setae  on  the  posterior  margin ;  plates  of  the 
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third  to  sixth  segments  each  with  a  small  tooth  at  each  posterior  angle, 
with  a  single  seta  on  the  ventral  lobe  and  four  stout  setae  on  the  dorsal 
lobe;  plates  of  the  seventh  segment  with  two  moderately  long  and  two 
shorter  setx ;  plates  of  the  eighth  segment  with  three  very  long  and  one 
short  seta. 

Tergal  and  sternal  plates  of  the  abdomen  present  in  connection  with 
each  row  of  setae,  both  dorsally  and  ventrally,  the  rows  of  setae  arranged 
in  the  typical  manner.  Tergal  plates  very  lai^,  occupying  the  greater 
pa.Tt  of  the  dorsal  surface  and  bearing  for  the  most  part  as  many  as 
twenty  small  slender  setse.  Sternal  plates  slender,  for  the  most  part  with 
six  or  seven  setae. 

GeKitaiia  (Fig.  161B)  with  ±e  basal  plat^  {bp)  slender,  expanded 
posteriorly;  parameres  (_par)  more  than  half  as  long  as  the  basal  plate, 
nearly  parallel;  enclosing  the  small  pseudopenis  (PP),  the  penis  {p)  and 
a  vague  endomeral  piece  («). 

Female.  According  to  the  original  description  the  female  has  the 
abdominal  setae  arranged  in  the  normal  manner,  but  nothing  is  said  as  to 
the  development  of  the  plates.    Length  1.94  mm.  according  to  Neumann. 

Notes. — This  is  a  very  distinctive  spedes,  the  form  of  the  antenna,  the  broad 
bead  and  the  character  of  the  pleural  plates  marking  it  at  once.  It  is  possible  that  the 
spedmen  examined  by  me  is  not  really  referable  to  eckinatus  for  according  to  Neu- 
mann's description  and  figures  the  fourth  to  sixth'  segments  have  three  or  four  setae 
on  the  ventral  lobe  instead  of  one.  In  all  other  respects,  however,  my  single  specimen 
agrees  exactly  with  echitiatuj  and  being  from  a  host  of  the  same  genus  and  from  the 
same  region  there  is  good  reason  for  acceptit^  it  as  that  species. 

6.     Neohannatopinus  inomatus  (Kellogg  and  Ferris). 
Figs.  162,  163. 

1915.  Lvuignaihoides  inomatus  Kellogg  and  Ferris,  "Anoplura  and  Mall.  N.  Amer. 

Mamm.,"  Stanford  Univ.  Publ.,  p.  2S-7;  tf.  10;  pi.  2,  f.  1;  pi.  4,  f.  7;  pi. 
S,  f.  S;  pi.  6,  f.  3. 

1916.  Linognathoides  inomatus  Kellogg  and  Ferris,  Ferris,  "Cat  Anoplura,"  Proe. 

Cai.  Acad.  Sci.  (4)  fi:  158  (part). 
1916.    Lhtognathoides  inomatus  Kellogg  and  Ferris,  Ferris,  Psyche  23:  100  (part). 

Previous  Records.  Type  from  Neotoma  ctnerea  occidentalis.  South 
Yolla  Bolly  Mountain,  Tehama  County,  California.  Also  from  N.  ctnerea 
cinerea,  Yosemite  National  Park,  California.  Specimens  doubtfully  re- 
corded as  this  species  by  Ferris,  from  N.  fuscipes  slreatort,  are  here  re- 
ferred to  A',  sciurinits. 

The  hosts  are  Muridfi,  commonly  known  as  "bushy  tailed  wood  rats." 

Speciuens  Examined.  Those  upon  which  the  above  records  are 
based. 

Female   (Fig.   162).     Length   1.6  mm.     Head  slightly  longer  than 
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broad,  smoothly  rounded  anteriorly ;  with  the  antemue  set  close  to  the 
anterior  margin ;  with  the  post-antennal  angles  rounded,  with  a  distinctly 
constricted  occipital  reg:ion  and  with  the  lateral  margin  of  the  hind  head 
somewhat  convex.    Ventral  side  of  the  head  with  the  gular  region  slightly 


Fig.  162. — Ntohamatopitms  momatus   (Kellogg  and  Ferris),  male 
and  female,  from  the  types. 

elevated.  Antennae  without  an  enlarged  seta  at  the  distal  post-axial  angle 
of  the  first  segment. 

Thorax  shorter  than  the  head  and  somewhat  broader;  sternal  plate 
(Fig.  163^)  more  or  less  kite-shaped,  with  the  posterior  angles  prolonged. 

Pleural  plates  quite  small,  each  with  a  pair  of  slender  setae  on  the 
posterior  margin,  the  dorsal  seta  of  the  second  and  third  segments  much 
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longer  than  the  others,  the  seventh  and  eighth  s^ments  with  the  usual 
long  sets. 

Tergal  and  sternal  plates  of  the  abdomen  entirely  lacking  except  for 
the  ninth  tergite,  the  genital  plate  and  faint  vestiges  on  the  first  and 
second  tergites  and  the  second  stemite.  Rows  of  setse  arranged  in  the 
normal  manner,  with  a  median  group  of  five  to  seven  in  each  row  and 
one  or  two  near  each  lateral  margin  on  the  third  to  seventh  segments. 

Male  {Fig,  162).  Length  1.3  mm.  Antenna  (Fig.  163B)  with  the 
third  segment  very  slightly  modified  and  bearing  a  pair  of  small,  stout 
recurved  setae. 


Fig.  163. — Neohamatopinvs  inornatMS  (Kellogg  and  Ferris):  A,  sternal  plate;  B, 
antenna  of  male;  C,  genitalia  of  male;  from  the  types. 

Tergal  plates  very  small  and  slender,  the  second  plate  of  the  second 
segment  slightly  but  distinctly  emarginate.  Sternal  plates  lacking  except 
for  the  genital  plate  and  the  first  plate  of  the  second  segment.  Setae 
arranged  in  the  typical  manner,  the  dorsal  rows  with  ten  to  twelve  in  a 
median  group  and  with  a  single  seta  near  the  mai^n  on  the  fourth  to 
seventh  segments,  the  ventral  rows  with  four  or  five  in  a  median  group 
and  a  single  seta  near  the  margin  on  the  third  to  seventh  segments. 

Genitalia  {Fig.  163C)  with  the  basal  plate  (bp)  slender,  expanded  but 
little  posteriorly,  the  parameres  (par)  three-fourths  as  long  as  the  basal 
plate,  tapering  and  slightly  curved,  enclosing  a  ring-shaped  endomeral 
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piece  (e),  the  penis  (p)  and  the  pseudopenis  (.PP).  The  latter  is  of  com- 
pressed Y-shape,  with  the  shaft  lanceolate  and  transversely  ridged. 

Notes. — This  species  is  unquestionably  a  member  of  the  sciuritms  group,  in  spite 
ol  the  apparent  anonuly  in  the  hast  It  is  re&dily  distinguishable  by  the  unmodified 
antennx,  the  absence  of  the  tergal  and  sternal  plates  in  the  female  and  their  weak 
(fevelopment  in  the  male  and  the  small  size  of  the  pleural  plates. 

Specimens  from  Neotoma  fusciptt  streatori,  which  I  have  previously  referred  to 
this  species  certainly  do  not  belong  with  it  and  I  am  referring  thetn  to  N.  temrinus. 

7.    Neohaematopinus  heliosciuri  Cummings. 
Fics.  164,  i6SA,  16SC.  16SE,  I6SH. 
1912.    Neohamatopimii  keliosnuri  Cummings,  Bull.  Ent.  Ret.  3:  393-5;  f.  1. 
1916.    Neohitmatopinuj  heliosciuri  Cumm.,  Ferris,  "Cat  Anoplura,"  Proc.  Col.  Acad. 
Set.  (4)  6:  170. 

Previous  Records.  From  Paraxerus  (^HeHosciurus)  paUtaius, 
Uchweni  Forest,  Witu,  British  East  Africa. 

Specimens  Examined.  From  Paraxerus  palliatus  suaheltcus,  British 
East  Africa  (U.  S.  N.  M.  182794);  P.  jacksoni  capitis,  British  East 
Africa  (U.  S.  N.  M.  182795)  and  Kijabe.  British  East  Africa  (F.  C.  M. 
16747) ;  ParasciuTUs  animosus,  Mt.  Lololokwi,  British  East  Africa  (U.  S. 
N.  M,  182776).    The  hosts  are  the  so-called  "scrub-squirrels." 

Female  (Fig.  164).  Length  1.7  mm.  Head  as  broad  as  long,  slightly 
pointed  in  front  with  the  antennae  set  close  to  the  anterior  margin ;  with 
rounded  post-antennal  angles  and  a  distinctly  constricted  occipital  region 
and  with  the  lateral  margins  of  the  hind  head  convex.  Under  side  of  the 
head  with  a  raised  gular  region.  Antennae  with  the  distal  post-axial  angle 
of  the  first  segment  slightly  produced  and  bearing  a  short  stout  seta. 

Thorax  about  as  long  and  considerably  broader  than  the  head ;  sternal 
plate  (F^.  165C)  large  and  broad. 

Pleural  plates  ( Fig.  165-4.)  as  folbws :  plates  of  the  first  segment  very 
small  and  obscure,  bearing  a  pair  of  small  setje;  plates  of  the  second  seg' 
ment  with  a  small  tooth  at  each  posterior  angle  and  with  a  pair  of  slender 
setae ;  plates  of  the  third  to  sixth  segments  large,  with  a  quite  long,  acute 
tooth  at  each  posterior  angle  and  a  pair  of  slender  setae  about  as  long  as 
the  plate ;  plates  of  the  seventh  and  eighth  segments  very  small,  without 
teeth,  bearing  the  usual  long  sets. 

Tergal  and  sternal  plates  of  the  abdomen  strongly  developed,  reaching 
nearly  from  pleurite  to  pleurite  and  arranged  in  a  manner  unusual  for  the 
genus,  the  second  to  seventh  tergites  and  the  second  »  seventh  sternites 
each  with  three  plates,  the  remainder  with  one,  bearing  for  the  most  part 
eight  to  ten  small  setae.  Sternal  plate  of  the  second  segment  longer  than 
the  others,  extending  practically  entirely  across  the  abdomen, 

Male   (Fig,   164),    Length  1  mm.  Antenna   (Fig.   165£)   with  the 


ibvCoogIc 


256  CONTRIBUTIONS  TOWARD  A 

third  s^ment  somewhat  modified  and  bcarii^  a  single  stout,  recurved 
seta  on  the  dorsal  surface. 

Tergal  and  sternai  plates  of  the  abdomen  arranged  in  the  manner 
tj^ical  of  the  genus.     Tergal  plates  large,  bearing  for  the  most  part 


Fi£.  164. — Neohamatopituis  heliosduH  Cumm.,  male  and   female,  from  specimens 
from  Paraxeriu  pallialus  tuaheticus. 

fourteen  to  eighteen  small  setx  of  varying  lengths.  Sternal  plates  slender, 
bearing  six  or  seven  seta;,  the  anterior  plate  of  the  fourth  to  sixth  seg- 
ments much  more  slender  than  the  posterior. 

Genitalia  (Fig,  165H)  with  the  basal  plate  (bp)  slender,  slightly 
expanded  at  the  posterior  end;  parameres  (Par)  slightly  more  than  half  as 
long  as  the  basal  plate,  nearly  parallel,  each  with  a  prominent  lateral 
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shoulder  near  the  hase,  the  outline  of  the  two  together  nearly  triangular. 
Between  the  parameres  is  a  small  U-shaped  endomeral  piece  (e),  the 
penis  (p)  and  the  slender  V-shaped  pseudopenis  (pp). 

NoTBS. — This  is  a  very  distinctive  species,  that  nay  be  regarded  as  the  type  of  a 
group  which  occurs  on  the  African  "scrub  squirrels."  Thb  group,  which  includes  two 
species  here  described  as  new,  is  distinguished  by  the  presence  of  three  tergal  and 
sternal  plates  on  the  majority  of  the  abdominal  segments  of  the  female,  a  character 
that  is  strongly  reminiscent  of  the  Kenus  Hoplopleura.  However  the  male  is  entirely 
as  in  typical  Neokamatopimts. 


IPK 

Hg. ll^. — Neohvmalopinus  Mtoseiuri  Cumm. :  A,  pleural  plates  of  female;  C, 
sternal  plate;  E,  antenna  of  male;  H,  genitalia  of  male;  from  specimens 
from  Paraxerus  palliatus  luahrlietts.  Ntohamatopintu  makelieus  a,  >p. : 
B,  sternal  plate;  F,  first  segment  of  antenna;  G,  genitalia  of  male;  from 
the  ^pes.  Neohamatopitmt  kenia  n.  sp. :  D,  sternal  plate;  /,  genitalia 
of  male;  from  type. 

The  three  species  of  this  group  that  I  am  recognizing  are  somewhat  puzzling. 
It  is  possible  that  there  has  been  some  mixing  in  my  material  but  if  not  they  appear 
to  be  more  or  less  indiscriminately  present  on  several  host  species,  at  least  two  of  the 
three  species  often  occurring  togetlier.  The  males  are  readily  distinguishable  by  the 
form  of  the  genitalia  but  the  females  are  so  very  similar  that  I  have  not  in  all  cases 
been  certain  as  to  just  which  male  they  belong  with. 

N.  Miosciuri  is  marked  in  the  female  by  the  strongly  modified  seta  of  the  first 
antennal  segment,  while  the  male  is  distinguished  by  this  and  by  the  sharp  shoulders 
of  the  parameres  and  the  form  of  the  pseudopenis.  It  seems  to  be  dear  from 
Cummings'  figures  and  description  that  the  form  so  marked  b  bis  htiiosemri. 
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8.    Neohaematopinus  Buabeliciu  n.  sp. 
Fics.  16SB,  165F.  16SG. 

Specimens  Examined.  Holotype,  a  male,  and  allotype,  from 
Paraxerus  paUiatus  suakelicus,  British  East  Africa  (U.  S.  N.  M.  182804). 
Also  from  P.  palliatus  ornattts,  Ngoye  Hills,  Zululand  (U.  S.  N.  M. 
141472),  P.  jacksoni  capitis,  Kijabe.  British  East  Africa  (F.  C.  M.  16747). 
and  Parasciurus  ammosus,  Mt.  Lololokwi,  British  East  Africa  (U,  S.  N. 
M.  182776). 

Female.  Apparently  differing  from  the  female  of  N.  heliosciuri  only 
in  having  the  seta  of  the  distal  post-axial  angle  of  the  first  antennal 
segment  strongly  reduced  (Fig.  165F)  or  even  absent  and  in  having  the 
sternal  plate  of  the  thorax  (Fig.  165B)  slightly  more  elongate  and  more 
produced  posteriorly. 

Male.  Differing  from  the  male  of  N.  heliosciuri  in  the  same  char- 
acters as  above  enumerated  and  in  the  form  of  the  genitalia.  These  (Fig. 
165G)  have  the  paramcres  (par)  strongly  curved,  the  two  together  form- 
ing an  oval,  and  the  pseudopenis  (pp")  broadly  Y-shaped  with  the  arms 
flattened  and  expanded. 

9:    Neohaematopinus  kenise  n.  sp. 
Figs.  16SD.  16SI. 

Specimens  Examined.  Holotype,  a  male,  from  Heliosciurus  kenia, 
Mt.  Kcnia,  British  East  Africa,  and  one  paratype  male  from  H.  ruwensorii, 
Mubuku  Valley,  Mt.  Ruwenzori,  British  East  Africa  (U.  S.  N.  M. 
172921). 

Male,  Differing  from  the  male  of  N.  heliosciuri  in  having  the  seta 
of  the  distal  post-axial  angle  of  the  first  antennal  segment  very  small  and 
in  the  form  of  the  genitalia.  These  (Fig.  165/)  have  the  paramcres  (par) 
long  and  slender,  without  a  lateral  shoulder  near  the  base,  and  the  pseudo- 
penis  elongate  Y-shaped.  The  sternal  plate  of  the  thorax  is  somewhat 
more  angular  and  somewhat  shorter  and  broader  than  in  heliosciuri  and 
suahelicus. 

Female.     Not  definitely  recognized. 

10.    Neohsematopiniu  petauristae  n.  sp. 
Fios.  166,  167^,  167C-E. 
Specimens  Examined.     From  Petaurista  inomala,  Kashmir  (U.  S. 
N.  M.).    Holotype  a  female.    The  host  is  a  "flying  squirrel." 

Female  (Fig.  166).  Length  2.3  mm.  Head  somewhat  longer  than 
broad,  acutely  rounded  in  front  with  the  antennae  set  somewhat  back  from 
the  apex;  with  the  post-antennal  angles  practically  obsolete,  with  a  dis- 


ibvCooglc 


MONOGSAPH  OF  THE  SUCKING  LICE  259 

tinctly  constricted  occipital  region  and  with  the  lateral  margins  of  the 
hezd  nearly  straight  and  parallel.  Ventral  side  of  the  head  with  a  raised 
gular  region.  Antennae  with  a  quite  long,  slender  seta  at  the  distal 
post-axial  ai^le  of  the  first  segment.  Thorax  considerably  shorter  than 
the  head ;  sternal  plate  (Fig.  \67D)  irregularly  seven-sided. 


Vig.  166. — Neohtemalofiinitt  petauriila  n.  sp.,  male  and  female. 

Pleural  plates  (Fig.  167 A)  as  follows:  plates  of  the  first  segment 
obsolete,  their  position  marked  by  three  slender  seta ;  plates  of  the  second 
segment  with  a  small  dorsal  tooth  and  a  pair  of  long  setje ;  plates  of  the 
third  to  sixth  segments  rather  narrow,  each  with  an  acute  tooth  at  each 
posterior  angle  and  with  a  pair  of  setae  which  are  somewhat  longer  than 
the  plate  itself ;  plates  of  the  seventh  and  eighth  segments  small,  without 
teeth  and  with  the  usual  slender  setae. 
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Tergal  and  slemal  plates  of  the  abdomen  slender,  occupying  the  median 
half  of  the  body,  arranged  in  the  typical  manner,  for  the  most  part  with 
seven  to*  ten  slender  setae.  Each  segment,  except  the  iirst  ventral,  with 
from  one  to  three  sets:  near  tlie  margin  opposite  the  end  of  each  row  of 
setae. 

Male  (Fig.  166).  Length  1.8  mm.  Antenna  (Fig.  167C)  with  the 
third  segment  somewhat  modified  and  bearing  a  pair  of  stout,  recurved 


Fig.  167. — Neohamatopinut  petaurista  n.  sp. :  A,  pleural  plates;  C,  a 

D,  sternal  plate;  E.  genitalia  of  male.    Neokamatopmiu  batuana  a.  sp.: 
B,  pleural  plates. 

Tergal  and  sternal  plates  of  the  abdomen  departing  from  the  typical 
arrangement  in  that  there  are  two  rows  instead  of  one  on  the  third  to 
sixth  tergites.  Second  plate  of  the  second  tergite  distinctly  emarginate. 
All  the  plates  slender,  occupying  about  the  median  half  of  the  body. 
Setae  much  as  in  the  female. 

Genitalia  (Fig.  167£)  with  the  basal  plate  (bp)  moderately  broad,  but 
little  expanded  at  the  apex;  parameres  (par)  more  than  half  as  long  as 
the  basal  plate,  stout,  somewhat  curved  but  nearly  parallel,  enclosing  the 
ring-shaped  endomeral  piece  (e),  the  penis  (p)  and  the  pseudopenis  (pp). 
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the  last  is  slender  Y-shaped  with  the  arms  very  slender,  the  shaft  lanceolate 
and  transversely  ridged. 

Notes. — In  the  arranKement  of  the  tergal  plates  of  the  male  this  species  departs 
sharply  from  the  typical  form  of  this  genus,  yet  it  seems  undoubtedly  to  belong  here 
in  spite  of  this.  It  is  a  very  distinctive  form  that  is  approached  closely  only  by  the 
next  species,  which  is  likewise  from  a  ftyins  squirrel.  Neither  of  these  two  species 
at  all  closely  approaches  N.  tciuropteri,  which  occurs  on  the  New  World  flying 
squirrels. 

II.    NeobasmatopinuB  batuanse  n.  sp. 
Fig.  167B. 

Sfeciuens  Examined.  From  Petaurisla  batttana,  Batu  Islands, 
Malaysia  (U.  S.  N.  M.).    Holotype  a  female. 

Female.  Length  1.8  mm.  Closely  resembling  the  female  of  N. 
petaurista  in  general  appearance  but  with  the  tergal  and  sternal  plates  of 
the  abdomen  entirely  obsolete  except  for  the  genital  plate  and  the  tergites 
of  the  first,  second,  and  ninth  segments.  Pleural  plates  (Fig.  167B)  very 
small  and  weakly  developed,  those  of  the  third  to  sixth  segments  with  the 
ventral  seta  very  small  and  the  dorsal  scarcely  longer  than  the  plate. 

Male.  Lei^;th  1.3  mm.  Closely  resembling  the  male  of  N.  petaurista 
but  differing  in  the  pleural  plates  as  does  the  female  and  in  the  entire 
absence  of  chitinized  tergal  and  sternal  plates  on  the  abdomen  except  for 
the  genital  plate  and  the  tergal  plates  of  the  first  and  second  segments. 

Notes.— While  this  species  is  evidently  closely  related  to  N.  pekmritta  the 
differences  given  above  seem  to  mark  it  as  sufficiently  distinct. 

12.     Neohacmatopinus  citeUi   (Cummings). 

Figs.  168,  169. 

1914.    Lmognailtoides  tpermophilt  Cummings,  fiuJI.  Ent.  Res.  5;  160-3;  tf.  3  (not 

of  Gnibe). 
1916.    Lmagnathoides  citelli  Cumm.,  Amalt  tmd  Mag.  Nat.  Hist.  (8)  17:  107. 
1916.    LiHognathoides  citelli  Cumm.,  Ferris,  "Cat  Anoplura,"  Proc.  Cal.  Acad.  Sci. 
<4)  «:  158. 
Previous  Records.     From  Citellus  leptodactylus  and    (probably  as 
straggler)  from  Crketulus  phaus,  Transcaspia.    The  first  named,  which 
is  in  all  probability  the  normal   host,   is  a  Sciurid  of  the  sub-family 
CitellitKF,  the  second  a  Murid  of  the  sub-family  Cricetinte. 

Specimens  Examined.  A  female  and  a  male  from  the  type  lot,  from 
Citellus  leptodactylus,  received  through  the  kindness  of  Mr.  James  Water- 
stem. 

Female  (Fig.  168).  A  stout  bodied  species.  Length  1.8  mm.  Head 
(Fig.  172B)  somewhat  longer  than  broad,  acutely  rounded  in  front  of  the 
antennae,  which  arc  set  well  back  from  the  apex,  with  the  post-antennal 
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angles  very  prominent  and  acute,  with  no  constricted  occipital  region,  the 
lateral  margins  of  the  hind  head  strongly  convergent ;  all  chitinized  areas 
very  strongly  marked.  Ventral  side  of  the  head  without  a  raised  gular 
region.  Antennae  without  a  modified  seta  on  the  first  segment.  Thorax 
shorter  than  the  head  and  not  greatly  wider ;  sternal  plate  not  chitinized. 


Fig.  le&.—Neoturmatopinui  citetli  (Cumm.),  male  and  femate,  from  co-types. 

Pleural  plates  (Fig.  169A)  as  follows:  first  pair  lacking;  second  very 
small,  oval,  bearing  a  pair  of  long  setEe;  third  to  sixth  pairs  relatively 
small,  with  a  prominent  tooth  at  each  posterior  angle  and  with  a  pair  of 
long  set£e ;  seventh  and  eighth  very  small,  each  with  a  pair  of  long  seta:. 

Tergal  and  sternal  plates  of  the  abdomen  entirely  obsolete  except  for 
the  genital  plate  and  the  ninth  tergite.     Rows  of  setse  arrar^ed  in  the 
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normal  manner.  Tergal  rows  divided  into  median  and  lateral  groups,  the 
lateral  groups  with  from  two  to  four  setEE,  the  median  group  with  for 
the  most  part  ten  to  fifteen  slender  set^.  Ventral  rows  extending,  with 
irregular  interruptions  across  the  body  except  on  the  second  segment 
and  the  first  row  of  the  third  where  the  setae  are  confined  to  the  median 
region,  the  rows  with  for  the  most  part  twelve  to  twenty  slender  setiC. 

Male  (Fig.  168).     Length  1.2  mm.     Antenna  with  a  stout  seta  on 
the  dorsal  aspect  of  the  apical,  pre-axial  angle  of  the  third  segment. 


Fig.  \(G.~N€ohamatopinus  eiUlH  (Curotn.) :  A.  pleural  plates;  B,  head;  C,  apex  of 
abdomen  of  male ;  D,  genitalia  of  male. 

Tergal  and  sternal  plates  of  the  abdomen  entirely  lacking  except  for 
faint  vestiges  of  the  second  plate  of  the  second  tergite,  the  setae  of  this 
row,  however,  still  showing  faint  but  definite  indications  of  the  usual 
emargination.  Dorsal  setse  arranged  in  the  typical  manner,  those  of  the 
median  group  slightly  fewer  than  in  the  female.  Setae  of  the  ventral  side 
departing  from  the  arrangement  normal  in  the  genus  in  that  there  appears 
to  be  but  a  single  row  on  each  segment.  Tip  of  the  abdomen  (Fig.  169C) 
with  a  pair  of  flaps  which  bear  several  short,  stout  setae. 

Genitalia  (Fig.  169Z?)  with  the  basal  plate  (bf>)  moderately  stout; 
parameres  (par)  short,  stout,  and  nearly  parallel,  enclosing  a  narrowly 
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U-shaped  endomeral  piece  (,e)  and  an  irregular  statumen  penis  (sp) 
and  articulating  at  the  tips  with  the  stout,  wedge-shaped  pseudopcnis  (pp) 
which  is  transversely  striate. 

Notes. — This  species  is  the  type  of  the  Keniu  Linognatkoidet  and  if  the  inclusion 
of  this  genus  in  Neokamatopinus  be  objected  to  Linognatkoidts  may  be  restored, 
although  I  am  unable  at  present  to  see  upon  what  grounds  it  can  be  separated.  It  is 
true  that  N.  ciUlli  appears  to  depart  rather  widely  from  the  type  of  Neokamatopiiua 
yet  the  essential  characters  of  the  genus  remain.  The  male  is  the  most  disturbing, 
owing  to  the  presence  of  but  a  single  row  of  setsc  on  each  abdominal  stemite,  yet  in 
the  face  of  the  evident  relationship  with  N.  laviusculus  this  can  hardly  be  given  any 

N.  cilelH  is  evidently  close  to  N.  Iin-iuiculut  but  it  is  readily  separable  by  the 
form  of  the  bead,  of  the  pleural  plates  aiu]  the  genitalia  as  well  as  by  the  absence  of  a 
thoracic  sternal  plate. 

This  was  originally  described  under  the  name  of  LtnognallioiiUs  tpermophUi, 
this  name  later  being  changed  by  Cummings  because  of  the  previous  use  of  cittUi  for 
the  species  now  called  Icfviutculus.  There  might  be  some  question  as  to  the  correctness 
of  this  since  the  name  cUelli  was  used  only  in  connection  with  Grube's  figure  of  the 
species,  the  name  Imiuiculus  being  used  in  the  text  but  the  change  b  apparently 
necessary  under  the  rules  of  the  International  Code. 

13.     NeoluematopinuB  laeviusculus   (Grube). 
Figs.  170,  \7\A,  171S,  171D,  171G. 
1851.    Ptdicutus  tarviusculus  Gnibc,  "Middendorff's  Reise,"  2:  498. 
1851.    Pediculus  ipfrmophUi  Grube,  tbid.  pi.  32,  i.  5. 

1874.    Hamalopinus  lisz-ititcalui  (Grube),  Giebel,  "Insecta  Epiioa,"  p.  38. 
1880.    Hamalopinus  laviusculvs  (Grube),  Piaget,  "Les  Pediculiues,"  p.  641. 
1896.    Htemalopinus  moHlanus  Osbom,  U.  S.  Dept.  Agric..  Dh.  Ent.  Bui.  5.  n.  S. :  184; 

f.  107. 
1900.    Httmatopinus  colvmbiatiits  Osborn,  Can.  Ent.  32:  215-6. 
1904.    Potyplax  Itrviuicula  (Grube),  Enderlein,  Zool.  Ant.  28:  142. 
1904.    Polypiax  Columbiana  (Osb.),  Enderlein,  ibid.  28:  143. 
1904.    Polypiax  (f)  mantatta  (Osb.),  Enderlein.  Aid.  28:  141 
1908.    Polypiax  Iceviusatla  (Grube),  Dalla  Torre,  "Anoplura,"  Gen.  Int.  p.  13. 
1908.    Polypiax  columbiana  (Osb.),  Dalla  Torre,  ibid.  p.  13. 
1908.    Polypiax  (f)  mouiana  (Osb.),  Dalla  Torre,  ifcirf.  p.  13. 
1910.    Polypiax  lan>iujcula  (Grube),  Mjoberg,  Ark.  f.  Zool.  6:  160. 

1914.  Linognaihcndes  (f)   columbiatms  (Osb.),  Cummings,  Bid.  Ent.  Res.  5:  160. 

1915.  Linagnathoides  moniamii  (Osb.),  Kellogg  and  Ferris,  "Anopluia  and  Mall.  N. 

Amer.  Uamm.,"  Stanford  Univ.  Publ.  pp.  24-S;  tt.  9;  pi.  S,  £.  1;  pi.  6,  f.  4. 

1916.  Linognathoides   laviitsculus    (Grube),    Ferris,    "Cat.    Anoplura,"   Proc.    Col. 

Aead.  Sci.  (4)  6:  158. 
1916.    Linognathoides  montamit  (Osb.),  Ferris,  ibid.  p.  159  (part). 
1916.    Linognathoides  montanus  (Osb.),  Ferris,  Psyche  23:  99-100. 
1916.    Enderleinellus  laviusculus  iGrube),FahimiuAi,  Arekiv  f.  tfaturget.  91,  11:  29. 
Previous  Records.     From   Citellus    ( =SpertnophUus)    eversmannt, 
Jakutsk,  Siberia  (Grube)  and  "Pitlekaj"  (Mjoberg);  Citellus  {^=Sper- 
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mophilus)  columbianus,  Pullman,  Washington  (Osborn,  Kello^  and  Fer- 
ris) ;  C.  barrowensis.  Point  Barrow,  Alaska  (Kellogg  and  Ferris) ;  C. 
beecheyi,  beldingi  and  douglasi,  California  (Kellogg  and  Ferris,  Ferris) ; 
C.  gratnmurus,  Santa  Catalina  Mountains,  Arizona  (Ferris) ;  C.  mexi- 
cantts,  Guanajuato,  Mexico  (Kellogg  and  Ferris) ;  C.  oregonus.  Pine 
Forest  Mountains,  Nevada  (Ferris)  ;  C.  plesius  ablusus.  Prince  William 
Sound,  Alaska  (Ferris) ;  Cynomys  leucurus,  Routt  County,  Colorado  (Fer- 
ris) ;  Marmota  (^  Arclomys)  flaviventer.  Burns,  Oregon  (Kellogg  and 
Ferris) ;  "western  gray  squirrel"  (probably  a  species  of  Citellus),  Fort 
Collins,  Colorado  (Osborn);  "rock  squirrel"  (probably  a  species  of 
Citellus),  Boulder  Canyon,  Colorado  (Kellogg  and  Ferris), 

Erroneously  recorded  by  Ferris  from  Marmota  fltanventer  sierra  in 
California.    These  specimens  are  here  referred  to  a  distinct  species. 

Specimens  Examined.  All  those  upon  which  the  above  records  by 
Ferris  and  Kellogg  and  Ferris  are  based  and  the  following:  Citellus 
eversmanni,  Altai,  Siberia  (U,  S.  N.  M.  175306);  C,  buxtotii,  Cichiga, 
northeastern  Siberia  (U.  S.  N.  M.  199576) ;  C.  elegans,  Colorado  Springs, 
Colorado;  C.  osgoodi,  Circle,  Alaska  (U.  S.  N.  M.  128369) ;  Callosperm- 
ophilus  castanurus,  Park  City,  Utah  (U.  S.  N.  M.). 

The  hosts  are  all  Sciurids,  "ground  squirrels"  {Citellus),  "prairie  dogs" 
{Cynomys)  and  "marmots"  or  "wood  chucks"  {Marmota).  Ferris  (1916) 
has  translated  Osbom's  "western  gray  squirrel"  into  Sciurtts  cinereus  but 
there  is  no  warrant  for  this. 

Female  (Fig.  170).  A  stout  bodied  species.  Length  1.6-1.7  mm. 
Head  acutely  rounded  in  front  with  the  antennae  set  well  back  from  the 
apex ;  with  the  post-antennal  angles  rounded  and  not  prominent,  with  a 
slightly  constricted  occipital  region  and  with  the  lateral  margins  of  the 
hind  head  straight  and  nearly  parallel.  Ventral  side  of  the  head  without 
a  raised  gular  region.  Antennae  without  a  modified  seta  on  the  first 
segment.  Thorax  about  as  long  as  the  head;  sternal  plate  (Fig.  171B) 
roughly  oval,  wider  than  long,  with  a  slight  median,  posterior  point. 

Pleural  plates  (Fig.  \71A)  as  follows:  plates  of  the  first  s^ment 
lacking;  plates  of  the  second  segment  small,  each  posterior  angle  produced 
into  a  small  lobe,  the  posterior  margin  with  a  pair  of  small  setae ;  plates 
of  the  third  to  sixth  segments  irregular  in  form,  with  each  posterior  angle 
produced  into  a  bluntly  rounded  point  and  with  two  or  three  slender  seta 
(the  number  varying  even  in  a  single  specimen) ;  plates  of  the  seventh 
and  eighth  segments  very  small,  bearing  the  usual  long  setEe. 

Tefgal  and  sternal  plates  of  the  abdomen  entirely  lacking  except  for 
the  genital  plate,  the  ninth  tergitc  and  faint  vestiges  on  the  second  tergite. 
Rows  of  setse  arranged  in  the  normal  manner,  for  the  most  part  extending 
entirely  across  the  abdomen,  including  as  many  as  thirty  setae,  these 
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slender  except  for  a  few  on  the  ventral  side  near  the  lateral  margins  of 
the  third  to  sixth  segments  which  are  sometimes  more  or  less  enlai^ed. 

Male  (Fig.  170).  Length  1.1-1.3  mm.  Anlennte  with  the  third 
segment  not  at  all  modified. 

Tergal  and  sternal  plates  of  the  abdomen  very  narrow,  the  sternal 


Fig.  170. — Neoh^matopinus 

plates  present  only  in  connection  with  the  anterior  row  of  setje  on  each 
segment.  Second  plate  of  the  second  tergite  slightly  but  definitely 
emarginate.  Rows  of  setas  distributed  in  the  normal  manner,  arranged, 
both  dorsally  and  ventrally,  in  median  and  lateral  groups.  Dorsal  median 
groups  with  for  the  most  part  fifteen  or  sixteen  sets,  the  lateral  groups 
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with  three  or  four.    Ventral  median  groups  with  four  or  five  setx,  the 
lateral  groups  with  three  or  four. 

Genitalia  (Fig.  1710)  with  the  basal  plate  (6^)  short  and  rather  broad; 
parameres  nearly  as  long  as  the  basal  plate,  heavy,  tapering,  and  nearly 
parallel,  enclosing  a  slender,  V-shaped  endomeral  piece  (e),  the  penis  (p) 
and  the  pseudopenis  (PP).  The  last  is  broadly  V-shaped,  with  the  arms 
expanded  and  serrate  externally. 


Fig.  171. — Neohamaiopmus  tm/tusculus  (Grube)  :  A,  pleural  plates;  B,  sternal  plate; 
D,  genitalia  of  male;  G,  thoracic  spiracle;  from  specimens  from  Cilillus 
tvertmamti.  Neohamatopinus  marmottt  n.  sp. :  C,  sternal  plate ;  E, 
genitalia  of  male;  G,  thoracic  spiracle;  H,  antenna  of  male. 

Notes.— 1  feel  no  doubt  in  placing  all  the  specimens  above  listed  under  a  single 
species  for  there  is  surprisingly  little  variation  in  spite  of  the  wide  geographical  range. 
In  some  specimens  the  majority  of  the  pleural  plates  bear  three  setx  instead  of  two 
but  this  character  is  not  at  all  constant,  even  as  between  the  two  sides  of  the  same 
individual.  On  the  other  hand,  specimens  from  Marmota  that  I  have  previously  referred 
to  this  species  seem  really  to  be  distinct. 

Fahrenholz  (1916)  has  referred  the  Pediculus  laviusculus  of  Gnibe  to  Ender- 
leiiteUus  and  if  this  view  were  accepted  the  name  montanus  should  be  used  for  the 
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Species  here  dealt  with.  However,  I  can  not  concur  in  Fahrenholz's  view.  The  original 
description  and  figures  of  IsviusculAU  are  poor  but  they  seem  sufficiently  definite  to 
establish  with  reasonable  certainty  the  application  of  the  name  to  the  species  here 
considered. 

14.    Neoluematopinus  mannotse  n.  sp. 

Figs.  171C,  171£,  171F. 

1916.    Lbiognatkoides  montanus  (Osborn),  Ferris,  "Cat.  Anoplura,"  Proe.  Cat.  Acad, 

Set.  (4)  6:  159  (part;  misidentification). 
1916.    Linognathoides  fminianus  (Osborn),  Ferris,  Psyche  23:  99  (part;  misideotifi- 

pREVious  Records.  From  Marmota  flaviventer  {=  flaviventris') 
sierra,  Yosemite  National  Park,  California. 

Specimens  Examined.  The  types  (holotype  a  male)  from  the  above. 
Also  from  "ground  hog,"  Mta-mota  sp.,  Florence,  Montana  (F.  C.  Bishop). 
A  single  male  from  Marmota  aurea,  Tagdumdash,  Pamir,  Asia  (U.  S.  N. 
M.  62116)  is  doubtfully  referred  here. 

Female.  Length  2.3  mm.  In  general  quite  closely  resembling  N. 
laviusculus  but  differing  notably  in  its  much  larger  size,  heavier  chitiniza- 
tion  of  all  the  parts,  in  having  the  sternal  plate  of  the  thorax  (Fig.  171C) 
quite  differently  shaped  and  more  vieakly  chitinized  and  in  having  tihe 
thoracic  spiracles  (Fig.  171F)  strikingly  large,  these  spiracles  in  Itevtus- 
cttlus  being  very  small  (Fig,  I7IC). 

Male.  Length  1.7  mm.  Differing  in  the  same  respects  as  docs  the 
female.  With  the  third  segment  of  the  antennje  (Fig.  171W)  sli^tly 
modified  and  bearing  a  single  stout  seta.  With  the  genitalia  (Fig.  171E) 
slightly  different,  the  parameres  (par)hemg  heavier  and  tapering  sharply 
near  the  tips  instead  of  tapering  gradually,  the  pseudopenis  (pp)  with  the 
arms  less  expanded. 

Notes. — This  seems  lo  be  sufficiently  distinct  from  N.  leeviusculus  tb  merit  full 
specific  standing.  The  specimen  from  Marmota  aureo  is  evidently  quite  dose  to  this 
but  is  not  in  good  condition  and  is  referred  here  only  tentatively. 

15.     Neolueiiiatopinus  pectinifer  (Neumann). 
Fig.  172. 
1885.    Hamatcpimti  selotus  Piaget,  "Les  Pediculines,"  Supplement,  p.  143;  pi.   IS, 
f.  6  (not  of  Burmeister). 

1908.  Htrmalopinus  setomi  (Piaget),  Dalla  Torre,  "Anoplura,"  Cm.  Im.  p.  It. 

1909.  Hxmatofrinus  (Polyplax)  pectinifer  Neumann,  Arch,  de  Parasit.  13:  528-9; 

f.  28-9. 
1914.    Linognathoides seiosKS  (Piaget),  Cununings,  Bull.  But.  Res.  S:  160. 
1916.    Linognathoides  pectinifer  (Neum.),  Ferris,  "Cat.  Anoplura,"  Proc.  Cat.  Acad. 

Sd.  (4)  6: 159. 
1916.    Lulegus  pectinifer  (Neum.),  Fahrenholi,  Archiv.  f.  Natttrges.  81,  11 :  31. 
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Previous  Records.  From  Xerus  getulus,  without  indication  of  locality 
(Piaget)  and  from  "squirrel,"  without  indication  of  locality  (Neumann). 
The  type  host  is  a  native  of  northern  Africa. 

Specimens  Examined.  A  single  male  from  the  material  recorded  by 
Neumann,  received  through  the  kindness  of  Professor  A.  Martin  of  the 
Ecole  Veterinaire  de  Toulouse. 


F^.  172. — Neohtmalopintu  pectinifer  (Neumann):  A,  male;  B,  genitalia  of  male; 
C,  iternal  plate. 

Male  (Fig.  \72A.).  Length  1.3  mm.  Head  as  broad  as  long,  slightly 
pointed  in  front,  with  the  antennje  set  close  to  the  anterior  margin ;  with 
prominent,  acute  post-antennal  angles,  without  a  constricted  occipital 
region,  the  lateral  margins  of  the  hind  head  convex  and  quite  strongly 
convergent.  Ventral  side  without  a  raised  gular  region.  Antennae  rela- 
tively very  long,  the  first  segment  noticeably  enlarged  but   without  a 
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modified  seta,  the  third  segment  modified  and  bearing  a  stout,  recurved 
seta  at  the  apex. 

Thorax  about  as  long  as  the  head  and  with  the  lateral  margins  strongly 
convex;  sternal  plate  (Fig.  172C)  triangular,  with  rounded  angles  and 
with  the  apex  anteriorly ;  legs  large  and  stout. 

Pleural  plates  as  follows:  first  pair  apparently  obsolete,  their  position 
marked  by  a  pair  of  small  sets ;  second  with  each  posterior  angle  produced 
into  a  small,  rounded  lobe  and  bearing  a  pair  of  slender  setze ;  plates  of 
the  third  to  seventh  segments  without  a  tooth  at  the  posterior  angles  or  at 
the  most  with  this  very  small,  the  plates  of  the  third  and  fourth  segments 
with  the  dorsal  seta  very  long,  the  ventral  seta  about  as  long  as  the  plate, 
the  plates  of  the  seventh  and  eighth  segments  with  the  usual  long  setsc. 

Tergal  plates  very  small  and  slender,  the  second  plate  of  the  second 
segment  very  distinctly  emarginate,  Stertt<^  plates  apparently  entirely 
obsolete.  Rows  of  setse  arranged  in  the  normal  manner,  continuous  across 
the  abdomen,  containing  as  many  as  twenty  to  thirty  seta;. 

Genitalia  (Fig.  172B)  with  the  basal  plate  (_bp)  quite  broad,  almost 
completely  divided  into  two  longitudinal  pieces;  parameres  (Par)  very 
short  and  stout,  nearly  parallel,  enclosing  a  slender,  loop-shaped  endomeral 
piece  (c)  and  the  penis  (p) ;  pseudopenis  (pp)  relatively  very  large,  V- 
shaped,  nearly  twice  as  long  as  the  parameres,  with  the  arms  convergent 
anteriorly.    Tip  of  the  abdomen  beset  with  short,  stout  sets. 

Female.  The  description  given  by  Piaget  is  inadequate  to  afford 
a  definite  picture  of  the  female. 

Notes. — Fahrenholi,  merely  on  the  basis  of  the  published  descriptions  of  this 
Species,  has  made  it  the  type  of  the  genus  Lutegvs.  I  am  unable  to  see  any  reason  for 
this  genus.  At  the  best  it  cannot  be  separated  from  Linognathoides,  even  if  the  latter 
be  regarded  as  distinct  from  Neohamalopinus.  The  form  of  the  head  and  the  char- 
acter of  the  genitalia  are  its  most  distinctive  features. 

The  single  specimen  that  I  have  examined  was  not  in  the  best  of  condition  for 
Study  and  it  is  possible  that  some  details  of  the  accompanying  figures  may  not  be 
entirely  exact. 
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PREFATORY  NOTE 

The  long  delay  since  the  appearance  of  the  fourth  paper  in  this  series 
has  been  due  to  various  causes,  among  which  the  press  of  other  interests 
has  not  been  unimportaat.  However,  this  delay  has  not  been  without  a 
decided  gain.  As  was  stated  in  the  first  paper  of  the  series,  the  treatment 
of  the  various  groups  has  been  dictated  by  the  availabihty  of  material, 
those  genera  of  which  the  greatest  representation  of  species  could  be 
secured  being  considered  first.  Scientifically  unjustifiahte  as  such  a  pro- 
cedure may  be,  the  advantages  have  been  many,  but  the  end  of  this  readily 
available  material  had  been  reached  with  the  publication  of  Part  IV, 
and  it  was  necessary  either  to  present  the  further  contributions  in  in- 
complete form  or  to  wait  until  opportunity  offered  for  more  thorough 
treatment. 

That  opportunity  fortunately  came,  and  the  author  was  able  to  spend 
some  months  of  concentrated  work  at  the  Molteno  Institute  for  Research 
in  Parasitology  at  Cambridge  University.  A  full  statement  of  all  obliga- 
tions will  be  presented  in  the  final  part  of  this  series,  but  it  is  imperative 
that  due  acknowledgment  be  made  here  of  the  courtesies  that  have  made 
passible  the  completion  of  this  section.  To  Professor  G.  H.  F.  Nuttall, 
of  the  Molteno  Institute,  I  desire  to  express  the  most  sincere  appreciation 
for  his  kindness  and  his  assistance,  not  only  in  placing  at  my  disposal  the 
facilities  of  the  Molteno  Institute,  but  for  aiding  in  securing  help  fr<xn 
other  sources.  To  Major  E.  E.  Austen  of  the  British  Museum  of  Natural 
History  is  due  acknowledgment  for  placing  at  my  disposal  the  Anoplura 
collections  of  that  institution,  these  including  the  invaluable  Piaget  Collec- 
tion. Dr.  Titschack  of  the  Hamburg  Museum  loaned  the  entire  Anoplura 
collection  of  that  Museum,  including  many  of  the  types  of  Fahrenholz  and 
other  important  material.  Dr.  Gunther  Enderlein  of  the  Berlin  Museum 
also  loaned  certain  species  of  importance.  And  to  Mr.  G.  A.  H,  Bedford 
and  Mr,  Lawrence  Hill  of  South  Africa  are  due  special  acknowledg- 
ments for  their  kindness  in  sending  me  material  that  otherwise  could  not 
have  been  seen.  It  is  only  because  of  the  aid  of  these  various  institutions 
and  individuals  that  anything  resembling  completeness  in  the  concluding 
parts  of  this  work  has  been  possible.  As  it  is,  a  final  summary  will  show 
that  but  few  known  species  of  the  sucking  lice  have  not  been  available  to 
the  writer  for  examination.  The  hope  expressed  in  the  first  paper  that 
the  series  might  in  the  end  be  truly  monographic  has  been  realized,  and 
the  last  portion  of  the  series  now  awaits  merely  the  opportunity  for  pub- 
lication. 

Following  the  precedent  set  by  the  earlier  parts  of  this  work,  the  genera 
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Still  to  be  dealt  with  will  be  treated  in  an  order  governed  entirely  by  ccm- 
venience.  In  tbe  case  of  some  of  the  genera  already  dealt  with,  additional 
information  has  come  to  hand,  or  treatment  by  other  authors  has  necessi- 
tated further  consideration  herein.  The  present  paper  is  devoted  chiefly 
to  the  presentation  of  such  additional  information  and  to  the  consideration 
of  a  number  of  small  genera  and  of  the  larger  genus  Linognathtis. 

G.  F.  F. 
SrjutroiD  Umiveksity,  Califokmia 
July  15,  1932 
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SYSTEMATIC  TREATMENT  (Cont.) 

ON  Certain  recent  generic  segregates  from  the 

GENERA   ENDERLEmELLUS.   HOPLOPLEURA. 
POLYPLAX.  AND  NEOHAEMATOPINUS 

Since  the  appearance  of  the  parts  of  this  monograph  dealing  with  the 
K^'icr^  Etiderleinellus,  Hoplopteara,  Neokaematopinus,  and  Polyplax,  there 
"^  appeared  a  work  in  which  a  number  of  new  genera  have  been  named 
^  segregates  from  these,  based  for  the  most  part  upon  species  described 
"y  *he  present  writer.  The  writer  has  elsewhere  expressed  his  opinion  of 
"••s  Work  and  it  need  not  here  be  repeated.  A  review  of  these  genera,  how- 
^^T,  must  appear  somewhere  in  the  present  series  of  papers  in  order  to 
P''csent  a  complete  picture  of  the  status  of  our  knowledge  of  the  Order, 
^d  the  present  time  is  perhaps  as  propitious  as  any.  The  genera  in  ques- 
'■on  may  be  reviewed  conveniently  as  a  group. 

SEGREGATES  FROM  THE  GENUS  ENDERLBiNELLUS 
The  genus  Enderleinellus,  which  was  dealt  with  in  the  first  paper  of 
*"'s  series,  is  almost  an  ideal  expression  of  the  writer's  concept  of  a  genus. 
"  is  a  very  homogeneous  group  of  species,  all  obviously  quite  closely 
■elated,  all  agreeing  in  the  possession  of  certain  distinctive  characters 
^<^ept  for  an  occasional  departure  from  the  type  that  does  not  at  all 
Obscure  the  fundamental  thread  of  unity,  all  from  related  hosts,  and  thus 
evidently  forming  a  biologically  significant  group.  Within  the  genus  are 
"*  t>«  detected  certain  quite  clearly  recognizable  sub-groups  and  there  are 
3  Certain  number  of  species  that  in  the  present  state  of  our  knowledge 
''*'*<i  more  or  less  by  themselves.  With  an  increase  of  our  knowledge  it 
""y  eventually  be  possible  to  trace  the  group  connections  more  closely, 
^^  if  the  number  of  included  species  be  greatly  increased  some  division 
""Slit  eventually  be  justified.   But,  in  the  present  state  of  our  knowledge, 

_  drenching  off  of  bits  of  the  structure  to  form  new  genera,  especially 
^'^oout  any  attempt  at  a  general  reorganization  in  the  light  of  increased 
"•^vledge,  seems  to  the  writer  forced  and  undesirable.  While  certain 
*P^cies  may  upon  one  plausible  pretext  or  another  be  removed,  others 
■""^st  remain,  thus  leaving  to  the  parent  genus  a  meaningless  a^regation 
'''  odds  and  ends.  In  the  opinion  of  the  writer,  the  following  names 
should  not  be  reci^nized  at  the  most  as  designating  anything  more  than 

P'^ssiblc  subgeneric  groups: 

Genus  hoflophthirus  Ewing 
1%.  Ewing,  Manual  of  E^Urtml  Panuiles,  pp.  194,  133. 

Type.  EnderUinetlus  euxeri  Ferris.   The  only  included  species. 
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Genus  cyclophthirus  Ewing 
1929.  Ewing,  Maittial  of  Eximud  ParatUts.  pp.  195,  133. 

Type.  Enderleinellus  suturalis  (Osbora).  £.  marmotae  Ferris,  E. 
osbomi  Kellogg  and  Ferris,  and  "probably  E.  tamiasis  Fahrenholz,"  also 
included. 

Note. — With  the  exception  of  £.  tamiaris  Fahrenholz,  the  species  included  in  this 
group  form  &  natural  assemblage  within  the  gentis  Enderltttiellus. 

Genus  rhinophthirus  Ewii% 
1929.  Ewing,  Manual  of  ExUmal  Parantts,  n*-  196,  133. 

Type.  Enderleinellus  heliosciuri  Ferris.  The  only  included  species. 

Genus  euenderleinellus  Ewing 
1929.   Ewing,  Manmil  of  Exlenal  Paratiles,  pp.  197,  133. 

Type.  Enderleinellus  larisci  Ferris.  £.  menelensis  Ferris,  E,  platyspic- 
atus  Ferris,  £.  sonatus  Ferris  were  also  included. 

Notes. — The  present  writer  is  quite  unable  to  follow  the  reasoning  which  i^ces 
the  foregoing  list  of  species  as  especially  closely  related  to  each  other  to  the  exclusion 
of  others  in  the  genus  EnderUimllut.  In  his  opinion  the  genus  is  simply  meaiiingless. 

SEGREGATES  FROM  THE  GENUS  HOPLOPLEURA 

As  pointed  out  by  the  writer  in  the  earlier  treatment  of  this  genus,  it 
contains  some  discordant  forms,  species  which  are  obviously  of  this  generic 
type  but  which  depart  so  widely  that  they  will  probably  need  to  be  sepa- 
rated from  Hoplopleura  as  our  knowledge  increases.  Four  genera  have 
been  thus  removed,  but  of  them  only  two  appear  to  have  any  real  justifi- 
cation. 


Genus  PTEROPHTHIRUS  Ewing 

1923.  Pttropkthirus  Ewing,  Joumal  of  Iht  Washington  Academy  of  ScUnets,  13: 

147. 
1929.   Plerophthirus,  Ewing,  Monuai  of  External  Parasitet.  p.  135. 

Anoplura  without  eyes;  with  five-segmented  antennae  which  are  not 
sexually  dimorphic ;  with  the  anterior  legs  small  and  weak  and  with  slen- 
der claw,  the  middle  legs  somewhat  larger  and  with  stouter  claw,  the 
posterior  legs  still  larger,  more  or  less  flattened,  with  stout  claw  and  with 
a  small,  tubercle-like  process  at  the  outer,  basal  angle  of  the  tibia ;  parater- 
gal  plates  strongly  developed,  present  on  the  first  to  eighth  segment,  those 
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of  the  second  segment  greatly  enlarged,  elongate  and  flattened,  and  ex- 
tending wing-like  from  the  side  of  the  body,  those  of  the  first  segment 
small  and  lying  upon  the  dorsum ;  female  with  three  plates  and  three 
transverse  rows  of  setae  upon  the  majority  of  abdominal  segments,  both 
dorsally  and  ventrally ;  male  with  one  row  of  setae  dorsally  and  two  rows 
ventrally  on  the  majority  of  the  abdominal  segments;  sternites  of  the  first 
and  second  abdominal  segments,  in  both  sexes,  extending  across  the  venter 
from  paratergite  to  paratergite,  that  of  the  second  segment  without  a  pair 
of  stout  setae  at  each  side. 

Hosts.   From  South  American  rodents  of  the  family  Octod<Hitidae. 

Type  of  the  Genus.   Hoplopleura  data  Ferris. 

SyMONVHicAL  List  of  Naues  Included  in  the  Gehus 
Note. — Names  in  italics  are  sjnouytat  of  the  name  with  which  they  arc  coupled. 

alaU  (Ferris). 

Hoptoplfun  aJala  Ferris, 
audax   (Ferris). 

HoptopUura  mtdax  Ferrti, 

Notes. — Following  upon  th«  suggestion  made  by  the  writer  in  connection  with 
the  Miginal  description  of  the  species  here  included,  Ewing  has  based  this  genus  upon 
them.  Id  the  writer's  ofrinion  their  removal  from  Hoplopltura  should  not  have  been 
undertaken  except  in  connection  with  a  revision  of  the  entire  genus  upon  the  basis 
of  a  knowledge  much  greater  than  that  which  we  now  possess,  since  there  are  other 
species  that  might  well  come  out  of  Hoplopleura  but  which  are  stilt  left  within  it, 
thus  making  our  generic  concepts  very  uneven. 

However,  the  action  having  been  taken,  and  these  two  species  probably  in  fact 
representing  the  nucleus  of  a  natural  group,  the  genus  may  be  accepted.  Its  included 
ai>ec)es,  having  been  described  and  figured  in  this  series,  need  be  considered  no 
furdwr  than  to  present  their  bibliography  and  synonymy. 

I.  Pterophthirus  alata  (Ferris) 

1921.  Hoplopleura  alata  Ferris,  CoHtr&uliont  Toward  a  Monograph  of  the  Sucking 
Lice,  Stanford  University  Publicatirais,  University  Series,  Biological  Sci- 
ences, 2:2: 127-128;  figs.  84,  85. 

1923.  Pltrophlkirui  alata  (Ferris),  Ewing,  Journal  of  the  Washington  Academy  of 
Sdtnces.  13:147. 


2.  Pterophthirus  audax  (Ferris) 

1921.  Hoplopleura  audas  Ferris,  ContrSiutions  Tmeard  a  Monograph  of  the  Sucking 
Lice,  Stanford  University  Publications,  University  Series,  Biological  Sci- 
ences, 2:  2: 125-127;  figs.  82,  83. 

192J.  Pleropklhims  audax  (Ferris),  Ewing,  Journal  of  the  Washington  Acadtmy 
of  Seiencet,  13:148. 
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Genus  ctenuila  Ewing 

1929.   Ewing,  Manual  of  Exltrnal  Parasitts,  pp.  199,  135. 

Type.   Hophpleura  pectinala  Cununings.   The  only  included  species. 

Note.— While  this  species  is  an  extreme  and  unusual  member  of  the  genus 
Hophpleura,  the  writer  cannot  subscribe  to  the  view  that  its  removal  from  that 
genus  is  called  for. 

Genus  euhoplofleura  Ewing 

1929.    EwiKC,  Matmal  of  External  Parasites,  pp.  199,  133. 

Type.  Hophpleura  Irispinosa  Kellogg  and  Ferris.  The  only  included 
species. 

Note. — While  this  species  offers  certain  specific  peculiarities  that  may  be  seized 
upon  for  its  isolation,  its  relationships  seem  to  the  writer  to  be  so  obviously  with 
such  forms  as  If.  maniculata  (Neumann),  H.  erratiea  (Osbom),  and  H,  sciuritala 
Ferris,  for  example,  that  to  separate  these  species  generically  is  merely  to  obscure 
the  facts  of  relationship. 

Genus  ctenopleura  Ewing 

1929.  Ewing,  Moftual  of  External  Parasites,  pp.  200,  135. 

Type.  Hophpleura  cryptica  Ferris.  The  only  included  species. 

Notes. — This  species  is  very  obviously  related  to  certain  others,  such  as  H.  vep- 
reeula  Ferris,  H.  neumanni  Fahrenhc4z,  and  H.  bittriata  Ferris,  which  constitute  a 
minor  group  in  the  genus  Hophpleura  but  which  were  left  behind  in  the  naming  ot 
the  new  genus.  Whatever  is  done  with  them,  they  should  at  least  remain  together. 
The  writer  sees  no  adequate  reason  for  removing  them  from  Hophpleura. 

Genus  ferkisella  Ewing 

1929.  Ewing,  ManufU  of  Exienial  Parasites,  pp.  198,  135. 

Type.  Hophpleura  ochotonae  Ferris.  In  addition,  H.  disgrega  Ferris, 
H.  malaysiana  Ferris,  and  H.  emarginata  Ferris  were  referred  to  this 
genus. 

NoTB.— While  Hophpleura  ochotonae  Ferris  is  a  somewhat  isolated  species,  it 
does  not  seem  to  the  writer  to  call  for  separation  from  Hophpleura,  and  to  link  it 
with  such  species  as  those  included  with  it  in  Ferriselta  requires  the  utiliiatioa  of 
characters  which  seem  to  have  no  phylogenetic  significance  and  results  in  the  pro- 
duction of  a  highly  artificial  and  meaningless  group. 
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SEGREGATES  FROM  GENERA  POLYPLAX  AND  NEOHAEMATOPINUS 

Genus  abaeuatofinus  Ewing^ 

1929.   Ewing,  litMual  of  External  Pttrtuiles,  pp.  197,  134. 

Type.  Neohaematopimu  inomatus  Kellogg  A^d  Ferris.  Polyplax  in- 
suUa  Ferris  and  P.  oxyrrhynchus  Cumniings  were  also  included. 

Notes. — While  the  limits  o£  tfie  genen  Polyplax  and  Neokatinatopinus  ind  the 
defiBttioiis  of  these  generft  are  somewhat  unsatisfactory,  the  writer  can  see  no  clari- 
fication of  oar  nndersUnding  by  the  linking  together  of  the  three  species  turned 
aboTe.  Id  his  opinion  they  hftve  nothing  to  do  with  each  other,  having  merely  been 
grouped  together  t^  Mixing  upon  an  artificial  aggregation  of  characters.  The  genus 
is  meaningless  and  should  be  suqIc  u  a  itnu^t  lynonym  of  Ntohatmatopituu. 

TWO  GENERA  ERRONEOUSLY  REFERRED  TO  THE  ANOPLURA 
Genus  acanthophthirius  Perkins 
1925.   Perkins,  Ammis  and  Magaim*  of  Natiirat  History.  <9),  16: 175. 

The  writer  has  examined  the  types  of  Acanthophthirius  etheldredae 
Perkins,  which  are  in  the  collections  of  the  Molteno  Institute.  It  is  an 
immature  mite  and  need  not  further  be  considered  in  connection  with  the 
Anoplura. 

Genus  HAEUATOUYZus  Piaget 
1931.    Ferris,  Parasitology,  23:  112-127;  L  figs.  1-5;  pis.  4,  5. 

This  genus  has  long  stood  as  a  member  of  the  Anoplura,  but  as  the 
writer  has  shown,  it  does  not  belong  to  this  group.  It  has  been  placed  by 
him  as  a  sub-order,  the  Rhynchophthirina,  of  the  Mallophaga. 
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Genus  HOPLOPLEURA  (Cont.) 
Hoplopleura  acanthopUB   (Burm.)    (Cont.) 

1921.  Hoplopleura  acanthopus  (Bunneister),  Ferris,  ConirU>iaicns  Totuard  a  Mono- 
graph of  the  Sucking  Uee,  Stanford  Univerjity  Publications,  University 
Series,  Biological  Sciences,  2:  63. 

1921.  Hoplopleura  acanthopus  aeqiMenlit  Fahrenbolz,  Ferris,  ibid.,  p.  67. 

1921.  HophpUura  acanihopus  edenlutus  Fahrenbolz,  Ferris,  ibid.,  p.  67. 

Notes. — Through  the  kindness  of  the  Berlin  Uuseum  the  writer  has  had  the 
privilege  of  examining  the  types  of  Hoplopleura  acanthoPus  aequidentij  Fahrenbolz 
and  specimens  evidently  from  the  type  lot  of  H.  acanthopus  edentvitu  Fahrenholz. 
The  former  agree  exactly  with  what  the  writer  takes  to  be  typical  Hoplopleura  acan- 
thopus, and  the  latter  depart  only  in  having  the  dorsal  process  of  the  third  paratergal 
plate  quite  broad  but  differing  no  more  from  the  typical  form  than  by  what  may  be 
regarded  as  within  the  normal  range  of  variatioa 

There  seems  to  be  no  good  reasca  for  recognizing  either  of  these  fonns  and  they 
may  be  sunk  into  the  synonymy  of  Hoplopleura  acanthopus. 

Genus  SCIPIO  Cummings  (Cont.) 

\922.  Scipio,  Ferris,  Co»trU>uliotu  Toward  a  Monograph  of  the  Sucking  Lice,  Stan- 
ford University  Publications,  University  Series,  Biological  Sciences,  2:  I70l 
1929.  Scipio,  Ewing,  Manual  of  Exlemal  Parasites,  p.  133. 

Since  the  publication  of  Part  III  of  this  series  of  papers  there  has 
come  to  hand  an  undescribed  species  the  affinities  of  which  are  clearly 
with  the  two  genera,  Scipio  and  Hybophthirtis,  therein  dealt  with.  The 
three  species  now  included  in  these  two  genera  agree  in  the  common 
possession  of  a  claw-like  process  arising  from  the  apex  of  the  morpho- 
logically posterior  side  of  the  anterior  tarsus  alongside  of  the  true  claw. 
It  has  been  pointed  out  by  the  writer  that  this  structure  is  not  a  claw, 
but  a  more  recent  author  (Ewing,  1929)  has  continued  the  error  of  calling 
it  such.  The  matter  will  be  dealt  with  at  length  in  the  mondioI(^cal 
section  which  will  constitute  one  of  the  final  portions  of  this  series  and 
need  not  be  considered  further  here. 

The  new  species  is  evidently  most  closely  affiliated  with  the  genus 
Scipio.  although  a  considerable  expansion  of  the  definition  of  this  genus 
will  be  necessary  to  permit  its  inclusion  therein.  The  writer,  however,  is 
opposed  in  principle  to  the  naming  of  new  genera  except  in  those  cases 
where  there  results  a  definite  advance  in  the  clarification  of  our  knowledge. 
Such  does  not  seem  to  be  the  case  here. 

The  definition  of  the  genus  Scipio  may  therefore  be  enlarged  as  fol- 
lows: second  and  third  legs  subequal  and  with  stout,  heavy  claw  or  the 
second  pair  of  this  nature  and  the  third  pair  smaller  and  with  slender 

14]  [284] 


ibvCoogIc 


MONOGRAPH  OF  THE  SUCKING  LICE  15 

daw;  paratergal'  plates  present  on  the  third  to  seventh  or  third  to  eighth 


Scipio  tripedatus  n.  sp. 
Figs.  173,  174, 175 

Specimens  Exauined.  The  holotype,  a  female,  and  a  single  immature 
1  from  "nokey,"  without  indication  of  locality  nearer  than  South 


Fig.  173. — Scipio  ttiptdaltu  n.  sp.,  male  and  female. 

Africa,  and  the  allotype,  from  Petromys  lypicus  tropicalis,  Windhoek, 
Southwest  Africa,  all  received  from  G.  A.  H.  Bedford  and  the  holotype 

1  Following  the  conclusions  of  Snodgrass,  the  abdominal  plates  called  "pleurites" 
in  earlier  papers  of  this  aeries  will  hereafter  be  called  "paraterghes." 


ibvCoogIc 


16 


CONTRIBUTIONS  TOWARD  A 


returned  to  him.   Bedford  states  that  he  has  taken  other  specimens  from 
the  same  species  of  Petromys. 

Feuale  (F^.  173).  Length  1.5  mm.  Head  relatively  very  lai^ 
about  twice  as  long  as  wide  and  very  closely  resembling  the  head  of  Scipio 
aulacodi  (Neumann) ;  antennae  (Fig.  174  E)  slender,  relatively  very  large. 


Fig.  174. — Scipio  tripedalus  n.  sp.:  ^,  genital  region  of  female;  B,  portion  of  dcTm 
of  abdomen;  C,  sternal  plate  of  thorax;  D,  dorsum  of  thorax;  £,  an- 
tenna of  female;  F,  antenna  of  male;  G,  paratergal  plate  of  nymirfi; 
H,  anterior  tibia  and  tarsus;  /,  genitalia  of  male. 


Thorax  (Fig.  174  D)  slightly  shorter  than  the  head  and  but  little  wider, 
its  lateral  margins  nearly  parallel,  the  dorsum  with  the  notum  entirely 
obliterated,  the  pleurites  connecting  across  the  meson.  Slemai  plate  (Fig. 
174  C)  very  small  and  inconspicuous,  flanked  by  a  pair  of  setae.  Legs  of 
most  unusual  character,  the  second  pair  being  much  larger  than  either  of 
the  others ;  first  pair  (Fig.  174  H)  small,  of  the  type  common  to  the  genus ; 
second  pair  large  and  stout,  with  stout  claw ;  third  pair  intermediate  be- 
tween the  first  and  second  and  with  rather  slender  claw. 
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Abdomen  membranous  except  the  median  region  both  dorsally  and 
ventnJly  faintly  sclerotic;  derm  (Fig.  174  B)  reticulate;  each  segment, 
both  dorsally  and  ventrally  with  but  a  single  row  of  quite  long,  slender 
setae.  Paratergal  plates  present  on  the  third  to  seventh  segments,  small, 
their  exact  form  indeterminable  in  the  specimen  at  hand,  those  of  the  third 
segment  accompanied  by  a  long  dorsal  seta,  those  of  the  other  segments 
each  armed  with  a  pair  of  stout,  thorn-like  setae.  Genital  region  as  shown 
in  Fig.  174  A,  the  gonopophyses  practically  obsolete. 


Fig.  17S. — Scipio  trifedatus  n.  sp.,  nymph. 

Male  (Fig.  173).  Length  1  mm.  In  general  appearance  quite  closely 
resembling  the  female.  Antennae  {Vxg.  174  F)  with  the  third  segment 
slightly  modified,  bearing  a  sii^Ie  short,  stout  seta  near  its  apex  on  the 
dorsal  side.  Paratergal  plates  lacking  the  large  setae  found  in  the  female. 
Genitalia  (Fig,  174  /)  with  a  short,  broad  basal  plate  (bp),  short,  strongly 
curved  parameres  (par),  a  very  stout  T-shaped  pseudopenis  (pp)  articu- 
lating with  the  ends  of  the  parameres,  a  pair  of  somewhat  wedge-shaped 
endomeral  pieces  (e)  and  between  them  the  large  opening  of  the  penis  (p) 
surrounded  by  a  ring  which  seems  to  be  continuous  with  a  somewhat 
vague  median  plate. 

luuATURE  Stage  (Fig.  175).  A  single  specimen  representing  an 
undeterminable  instar  is  at  hand.  It  is  in  general  form  very  similar  to  the 
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adult.  The  abdominal  setae,  however,  are  very  minute  and  paratergal 
plates  are  present  on  but  the  third  and  seventh  s^ments,  the  latter  (Fig. 
174  G)  projecting  tooth-like  from  the  body  and  armed  with  two  stout  setae. 
Notes. — Possibly  this  species  should  be  referred  to  a  new  genus,  but  in  spite  of 
its  peculiarities  its  relationships  are  obviously  with  Scipio. 

Genus  ENDERLEINELLUS  Fahrcnholz  (Cont.) 
One  species  which  was  not  availaUe  at  the  time  of  the  treatment  of 
this  genus  has  since  been  seen  and  is  here  dealt  with. 

Enderleinellus  tamiasis  Fahrenholz 
Fio.  176 
1916.   EndtrltintUui  tomiasii  Fahrenholz,  Arckiv  fUr  Naturgeschichtt,  Abt.  A,  81: 
11:27-29;  t.  fig.  22. 

Previous  Records.  Known  only  frcrni  the  original  description,  from 


Fis.  176. — EiuUrleititltiu  tamiofu  Fahrenhok,  male  and  female.  From  the  types. 
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Tamitu  striatus,  Berlin  Zoological  Gardens.  The  host  is  a  native  of  eastern 
Horib  America. 

Sfeciuens  Examined.  A  male  and  a  female  from  the  type  lot,  re- 
ceived as  a  loan  through  the  kindness  of  Dr.  G.  Enderlein  of  the  Berlin 
Museum. 

Notes. — The  specimens  cxanuned  are  aot  good  prepuatioiu,  being  uncleared,  and 
do  not  permit  careful  study,  it  being  impossible  to  figure  the  genitalia  of  the  male  xx 
to  determine  the  presence  or  absence  of  iclerotic  tergal  and  sternal  plates.  Of  the 
known  tpecies  it  teems  to  aj^roach  most  ckitcly  £.  mataysiatuu  Ferris,  which  it  rather 
closely  resembles  in  general  form  and  in  the  number  of  the  paratergal  plates.  It 
dificri,  however,  especially  in  having  the  spiracles  quite  small.  The  genitalia  of  the 
nude  are  so  small  and  so  obscured  by  the  body  tissues  that  it  is  inqtossible  to  do  more 
than  note  their  general  features.  They  appear  to  be  most  similar  to  those  of  E. 
iarUci  Ferris,  the  parameres  being  of  the  same  form,  the  pscudopcnis  larger  and  more 

V-shaped,  the  penis  apparently  being  an  elcogate  tube  which  is  inclosed  between  the 

bases  of  the  arms  of  the  pscudopenis.   Length,  as  given  by  Fahrenholi,  of  female 

■636-.735  and  of  male  .638-.675  mm. 

The  types  having  been  taken  in  a  coolt^ical  garden,  there  is  the  possibility  that 

the  ipeciet  is  not  normal  to  Tamias  stnatus. 

Genus  HAEMATOPINOIDES  Osbom 
'°9l.  Hatmatopitioidet,  OitxHn,  Umttd  Stattt  Departmtut  of  Agrievlturt,  DmrioH 

of  Entomology  BtJletin  (old  series),  7:  28. 
'^^   HatiHoiopiHoidti,  Osbom,  ibid.,  BulUtin  (new  series),  5: 187. 
IS96,    EuhatmatopiMiu,  Osbom,  Aid.,  Builelitt  (new  scries),  5:  186. 
'^.    Hatmatopinoidts,  Enderlein,  Zoologitcher  Arueiger,  28: 136,  140. 
'^^.    EtAatmaiopiiuu,  Enderlein,  ibid.,  Z8: 136,  140. 
^'"^   Hatmatopinoidej,  Dalla  Torre,  "Anoplura,"  in  IVytmittH^t  Gtmra  tnnelonm, 

p.  IS. 
1"^   EuMafmatopimu,  Dalla  Torre,  ibid.,  p.  16. 

l^l'S.  HatmatopinoidM,  Kellogg  and  Ferris,  Anoplura  and  iSallophaga  of  North 
Amtrictm  Mammats,  Stanford  University  Pd>1icattoas,  Univeru^  Series, 
p.  46. 
191s.  Euhatmaiopinuj,  Kellogg  and  Ferris,  ibid.,  p.  46. 
1^1^  Efthaemotopiimi,  Ferris,  "Catalogue  and  Host  List  of  the  Anoplura,"  Procted- 

ings  of  fht  California  Academy  of  Sciencet,  (4),  6: 179. 
1916.  HaematopiHoidei,  Ferris,  ibid.,  p.  180. 

192.  EtAaematopimu,  Ferris,  Contribulums  Toward  a  Monograph  of  the  SueUng 
Lice,  Stanford  University  Publications,  Biological  Sciences,  2:3:148-149. 
19Z9.  Hatmatopinoidts,  Ewing,  Matmal  of  EjHemal  Parasites,  pp.  140-141. 

Noras.— It  was  ptrinted  out  by  Kellogg  and  Ferris  (191S)  and  by  Ferris  (1922) 
that  the  genus  Euhatmalopinus  is  in  all  probability  a  synonym  of  Hatmatopinoidts. 
Ewing  (1929)  reports  the  discovery  of  the  type  specimens  of  H.  sqnamostu  Osbon^ 
which  were  supposed  to  have  been  lost,  and  confirms  this  opinicNi.  The  genus  having 
already  been  considered  in  this  series  under  the  name  of  Etthatmalopimis,  it  need  not 
be  treated  here  further  than  to  present  its  bibliography  and  make  the  necessary  change 
in  the  name  of  the  type. 
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Type  of  the  Genus.  HaenuUopintndes  squamostts  Osborn. 
Haematopinoides  sqiuunosua  Osborn 

1891.  Haematopinoides  sijuamoius  Osborn,  Utiiled  States  Dfpariment  of  Agricvlhtrt, 
DivitioH  of  Entomology,  Builetin  (old  series),  7:  28;  fig.  16. 

1896.  Haemalopmoidtt  tquaumstu  Osborn,  ibid..  Bulletin  (new  series),  5: 187;  fig. 

1896.  Eukaemalopinus  abitormis  Osborn,  ibid.,  BttlUtiit  (new  series),  S:  187. 

1904.    Haematopinoidei squatnosut  Osbora,  Enderlein,  Zoologischer  Anseigtr,  28:  136. 

1904.  Eufuiematopinvs  abnormii  Osbom,  Enderlein,  ibid.,  28:  140. 

1908.  Haetnalopinoides  squamosus  Osborn,  Dalla  Torre,  "Anc^lura,"  in  Wytsmotit 
Genera  Imectorum,  p.  15 ;  fig.  10. 

1908.  Bviiaematopimts  abnormis  Osbom,  Dalla  Torre,  ibid.,  p.  16. 

1915.  Haematopitioides  squamosiu  Osbom,  Kellogg  and  Ferris,  Anoplura  and  Mtdlo- 
phaga  of  North  American  Mammalt,  Stanford  University  PublksticHis,  Uni- 
versity Series,  p.  46, 

1915.  Etthaemalopitau  abnormis  Osbom,  KellogK  and  Ferris,  ibid.,  p.  47;  t.  fig.   16; 

pl.  3,  f«.  3;  pL  5,  figs.  4,  9. 

1916.  Haematopinoides  squatnosus  Osbom,  Ferris,  "Catali^fue  and  Host  List  gf  the 

Anoplura,"  Proceedings  of  the  California  Academy  of  Sciences,  (4),  6:  180. 
1916.  Euhaematopinus  abnormii  Osborn,  Ferris,  ibid.,  p.  179. 
1922.  Euhaematopimu  abnt>rmis  Osbom,  Ferris,  Coniribitliont  Toward  a  Monograph 

of  the  Sttcking  Lice,  Stanford  University  Publications,  University  Series, 

Biological  Sciences,  2:3:150-153;  figs.  98,  99. 
1^9.  Hatmatopinoidts  squamcnts  Osbom,  Ewing,  Mamuil  of  External  Panuitts, 

p.  140;  fig.  77. 

Notes. — The  species  having  already  been  dealt  with  in  detail  in  this  series,  it 
need  not  be  considered  further,  other  than  to  refute  the  statement  by  Ewing  (1929) 
that  the  antennae  are  three-segmented.   They  are  four-segmented,  as  figured  by  the 


Genus  NEOHAEMATOPINUS  Mjober^  (Cent.) 

1923.  Ferris,  Coninbutions  Toward  a  Monograph  of  the  Sucking  Lice,  Stanford  Uni- 
versity Publications,  University  Series,  Biological  Sciences,  2:4:237. 

Additional  data  have  come  to  hand  conceming  two  species  of  this 
genus  which  were  previously  dealt  with,  and  another  which  was  pre- 
viously excluded  from  Neohaematopinus  is  here  brought  within  this  genus, 

Neohaematopinus  sciurinus  Mjoberg  (Cent.) 

1923.  Neohaematopinus  sciurinus  scUirimts  Mjoberg,  Ferrb,  ContrS»Uions  Toaiard  a 
Monograph  of  the  Sucking  Lice,  Stanford  University  Publicalioiis,  Univer- 
sity Series,  Biological  Sciences,  2:4:243-248;  figs.  158-159. 

Motes. — The  Fiaget  Collection,  now  in  the  possession  of  the  British  Museum, 
contains  a  single  slide,  including  two  females  and  one  male,  labeled,  "Haematopinus 
sphaerocephalvs  Burm.  sur  un  ecureuil."  These  are  perfectly  typical  specimens  of 
N.  sciurinus.    As  these  specimens  seem  not  to  agree  with  the  description  given  by 
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PixKct  for  H.  sphatroeepkalus  (=  Emhrleinelliu  nitucM  Fihr.)  they  may  not  hav« 
been  tbe  buis  for  bis  notes  on  the  ipeciu  (Let  Pediculitus)  and  do  not  necessarily 
rtqnire  the  transfer  of  this  reference  in  the  bibliography. 

Neohaematopinus  pectinifer  (Neumann)  (Cont.) 

Fig.  177 

1923.  Heokamtatopinus  Ptctimftr  (Neumann),  Ferris,  CofOr^mtiont  Toward  a  Mon- 
ograph of  Iht  Sucking  Lice,  Stanford  University  Publications,  Univerntjr 
Series,  Biological  Sciences,  2 : 4 :  268 ;  fig.  172. 


FiC.  \77. —Neokaematopitau  pectinifer  (Neumann):  A,  female;  B,  sternal  plate; 
C,  paratergites ;  D,  genital  r^ion.  Fran  the  type  of  "Haematopinut 
setostu  Piaget." 
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Female  (Fi^.  177  A).  Length  2  mm.  In  form  of  head  and  thorax 
agreeing  with  the  male  as  previously  described  and  figured  in  this  series, 
except  that  the  sternal  plate  (F^.  177  B)  is  much  shorter  and  broader. 

Paraiergal  plates  (Fig.  177  C)  large  and  conspicuous,  those  of  the 
second  to  fourth  s^ments  roughly  triangular  and  bearing  each  one  long 
and  slender  and  one  shorter  seta;  those  of  the  fifth  and  sixth  s^tnents 
roughly  trapezoidal  and  bearing  each  two  moderately  long  setae ;  those  of 
the  seventh  and  eighth  segments  small  and  irr^ular  and  each  with  two 
long  setae. 

Tergal  and  sternal  plates  of  the  abdomen  entirely  lacking  except  for 
the  usual  transverse  dorsal  band  of  the  ninth  segment,  the  genital  plates, 
and  a  small  sternal  plate  on  each  of  the  first  two  segments.  Third  to 
seventh  segments  both  dorsally  and  ventrally  with  three  rows  of  setae 
instead  of  the  usual  two;  abdominal  setae  numerous,  short  and  slender. 
Gemtai  region  as  shown  in  Fig.  177  C,  the  vagina  with  oae  of  its  walls 
stnnigly  tessellated,  the  tessellations  not  shown  in  the  figure. 

Notes.— The  Piaget  Ctdlectioa  cootains  three  slides,  iDcluding  three  females  and 
five  males,  these  remounted  by  the  writer.  It  may  be  assumed  that  these  coatam  the 
actual  tjpes  of  the  species.  The  description  previously  kivcd  in  this  series  included 
only  the  male  and  must  be  modified  in  regard  to  the  form  of  the  sternal  plate,  iriiicfa, 
in  the  female,  is  as  here  figured.  The  examination  of  these  specimens  supports  the 
view  previously  expressed  by  the  writer  that  the  genus  iMegus  Fahrenhols,  whkh 
was  based  upon  this  species,  need  not  be  recognised. 

16.  Neohaematopinus  faurei  (Bedford) 
Figs.  178, 179 

1920.  Linognathoides  faurei  Bedford,  Rtport  of  Iht  Director  of  Vetermary  Rtnarek. 
Union  of  Soitlh  Africa.  7-8:  710-712;  pi.  1,  fig.  2;  jd.  7,  fig.  1 

1927.  Linogtiathoidet  faurei  Bedford,  Bedfonl,  ibid.,  11-12:738. 

1929.  Ltnognalhoides  faurei  Bedford,  Bedford,  Annual  Report,  Director  of  Veteri- 
nary Serviets,  Union  of  South  Africa,  15:  503. 

Previous  Records.  Recorded  by  Bedford  as  a  cMnmon  parasite  of 
Geosciurus  capensis  in  South  Africa.  Type  locality,  Bloemfontein,  Orange 
Free  State. 

Specimens  Examined.  Males  and  females  from  the  Qrpe  lot,  re- 
ceived through  the  kindness  of  G.  A.  H.  Bedford,  and  others  from  Geo- 
sciurus capensis,  Glen,  Orange  Free  State,  received  from  Lawrence  HilL 

Female  (Fig.  178).  Lei^th  2-2.15  mm.  A  stout-bodied  species, 
with  the  head,  thorax,  and  legs  strongly  sclerotic.  Head  (Fig.  179  A)  large 
and  broad,  with  the  post-antennal  angles  prominent  and  with  strong, 
lateral  sclerotic  area.  Thorax  broad,  scarcely  longer  than  the  head,  the 
posterior-lateral  angles  with  small,  free  lobes.  Sternal  plate  {¥]g.  179  D) 
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ITi^-Ntohatmalopimu  faurri  (Bedford),  male  and  female. 
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relatively  small,  elongate  and  somewhat  irregular  in  form.    Legs  of  t 
type  ci»iimon  to  the  genus,  very  large  and  stout. 


Fig.  179. — NeohaematopitMS  faurti  (Bedford)  ;  A,  head;  B,  dorsal  aspect  of  antenna 
of  male;  C,  ventral  aspect  of  antenna  of  female;  D,  sternal  plate;  £, 
genital  region  of  female;  F,  genitalia  of  male. 

Abdomen  membranous,  except  for  the  usual  dorsal  band  on  the  ninth 
segment,  the  genital  region,  and  a  small  first  sternal  plate.  Setae  very 
numerous,  relatively  small  and  slender,  arranged  for  the  most  part  in 
two  rows  to  the  segment,  both  dorsally  and  ventrally,  the  ventral  side 
with  a  pair  of  clusters  of  setae  at  each  side  of  the  second  segment. 
Paratergal  plates  very  large,  strongly  sclerotic,  and  conspicuous,  present 
on  the  second  to  eighth  segments,  roughly  triangular  or  trapezoidal  in 
shape  and  each  bearing  two  long,  stout  setae.  Genital  area  (Fig.  \79 E") 
of  somewhat  peculiar  form,  the  gonopophyses  very  small  and  each  bearing 
but  a  couple  of  small  setae,  the  genital  plate  of  the  form  shown  and  just 
posterior  to  it  a  pair  of  slender,  sclerotic  points  which  seem  to  issue  from 
the  vulva ;  ninth  segment  terminating  ventrally  in  a  pair  of  flat  lobes  that 
are  produced  into  a  sclerotic  tooth. 
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Male  (Fig.  178).  Length  1.75-2  mm.  Head  and  thorax  similar  to 

the  fonalc,  but  the  antennae   (Fig.   179  B)  modified,  the  third  segment 

■writh  its  distal  pre-axial  angle  prolonged  and  bearing  a  stout,  recurved 

seta  on  the  dorsal  side.   Abdonun  with  but  a  single  row  of  setae  on  each 

*e*^te  and  stemite,  except  perhaps  the  second  tei^ite  with  two  rows,  and 

*^tlH)ut  plates  except  for  the  genital  area  and  a  small  first  stemite.   The 

second  tergite,  while  showing  some  irr^ularity  in  the  arrangement  of  the 

setae,  can  hardly  be  said  to  have  the  characteristic  form  commonly  found 

in  the  genus. 

Genitalia  (Fig.  179F)  with  a  broad  basal  plate  which  is  emai^nate 
posteriorly  and  partially  incloses  the  bases  of  the  flattened  and  distally 
broadened  parameres,  between  which  lie  two  slender  endomeral  pieces. 
Pseudopenis  apparently  lacking. 

NoTis.-— This  specict  wai  earlier  set  aiide  as  not  belonging  to  the  genus  Ntohat- 
'^fiimu.  It  is  undouljtedly  x  very  extreme  member  of  the  groDp,  but  it  connects 
""^^Ugh  such  a  form  aa  ff.  ptcUniftr  with  the  more  usual  type.  Its  relationships 
'I>pear  unquestionably  to  be  with  this  genus  and,  regardless  of  formal  definitions  or 
°**»iaJ  bases  for  generic  separation,  it  should  be  referred  here. 


Genus  PHTHIRPEDICULUS  Ewing 

'^     Pkthirpedieutiu,  Ewing,  Journal  of  the  lVatltt»glon  Academy  of  Sciencet, 

13:148. 
'^^-    Fhthirptdkuhis.  Ewii«,  ifaimil  of  Ejttemol  Parantts.  p.  143. 

•^noplura  without  eyes;  with  five-segmented  antennae  which  are  sex- 

"^  *V  dimorphic,  the  male  having  the  third  segment  armed  dorsally  with 

*  E^ir  of  recurved  setae ;  anterior  legs  small  and  weak,  middle  and  pos- 

'^'^Or  legs  large  and  stout,  with  stout  claw ;  paratergal  plates  present  on 

"*     third  to  eighth  segments;  both  sexes  without   sclerotic  tergal  and 

stf^tTial  plates  other  than  the  ninth  tergite  in  the  female  and  the  genital 

plate  in  both  sexes,  and  with  but  a  single  row  of  setae  on  each  tei^le 

^^  stemite ;  head  armed  with  hooks  and  tubercles  in  both  sexes,  broad, 

^th  but  slight  post-antennal  angles  and  without  a  constricted  occipital 

'^on;  thorax  without  the  usual  prothoracic  pleural  apophysis  and  with- 

o'^t  a  prothoracic  pleural  ridge,  the  notum  completely  suppressed.  Spiracles 

ptesent  on  the  third  to  eighth  abdominal  segments. 

Hosts.   Known  from  but  a  single  genus  of  the  family  Lemuridae. 
TifPE  OF  THE  Genus.  Phthirpediculus  profiitheci  Ewing,  the  only  in- 
clmled  species. 

^OTBs. — Discussion  of  the  relationships  of  genera  will  be  presented  in  a  later 
I'*lxi'  of  this  series,  but  we  may  here  call  attention  to  the  amazing  statement  of  Ewing 
wt  this  genus  "stands  between  Ptdicutut  and  Pkthims,"  and  that  "the  eyes  are 
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pruent  though  much  reduced."  There  ii  not  the  slightest  trace  of  eyes,  and  dx  genus 
has  not  eren  a  remote  connectioa  with  the  Ptdiculiu  group.  The  most  elenieiitary 
knowledge  of  the  Aooplura  should  have  prevented  such  a  misleading  statement.  The 
genus  is  apparently  related  in  general  to  the  rodent-infesting  Anoplura. 

Phthirpediculus  propitheci  Ewing 
Figs.  180,  181,  182 

1922.   Phtlurptdiadus  propithtn  Ewii«,  /iwma/  of  th*   Wadtington  Acadtmy  of 
Sciencts,  13:149. 

Previous  Records.  But  once  recorded,  fr(»n  Propitkectu  edwardsS, 
Madagascar. 

Specimens  Examined.  Numerous  males  and  females  fnun  the  type 
host,  East  Madagascar  (U.S.N.M.  63351). 


Fig.  ISO.— Phlhirpedieidiu  propilheei  Ewing,  male  and  female. 
1296] 
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Fig.  m.~Phlhirpediait»s  propithtci  Ewing:  A.  dorsum  of  thonuc;  B,  C,  D,  E,  F, 
parts  of  the  geiiitaliB  of  male;  G,  genital  region  of  female i  H,  antennae 
of  male  and  female;  /,  head;  /,  paratergite;  K,  genitalia  of  male  from 
dorsal  (right)  and  ventral  (left)  aspects. 

•  Female  (Fig.  180).  Length  1.75  mm.  Head  (Fig.  191/)  nearly  as 
ofaA  as  long,  with  the  antennae  set  somewhat  obliquely  and  close  to  the 
wterior  margin,  which  is  broadly  rounded;  ^Eore  head  armed  with  a 
series  of  stout,  sclerotic  hooks  and  tubercles,  both  dorsally  and  ventrally. 
Antennae  (Fig,  181  H)  slender,  the  first  three  s^ments  each  with  two  or 
tliree  sclerotic  tubercles  on  the  ventral  side. 

Thorax  (Fig.  181  A)  non-sderotic  except  for  the  lateral  band  and  the 
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transverse  meso-thoracic  pleural  ridge.  The  position  of  this  ri<ige  is  pe- 
culiar, not  being  continuous  with  the  meso-thoracic  coxal  condyle  as  is 
usual,  but  meeting  the  lateral  band  midway  between  the  middle  and  third 
coxal  condyles.  The  prothoracic  pleural  ridge  and  apophyses,  which  are 
normally  present,  are  here  lacking.  Sternal  plate  divided  longitudinally 
into  two  plates,  each  of  which  bears  a  pair  of  long  setae  at  the  posterior 
end.   Legs  presenting  no  unusual  features. 


Fig.  ie2.—PhlkirptiIieitlMS  propithtci  Ewing,  nymph. 

Abdomen  membranous  except  for  the  ninth  tergite,  the  genital  plate 
and  the  paratergites,  each  segment  with  a  single  row  of  few,  slender  setae. 
Paratergites  of  the  third  to  the  sixth  segments  similar  in  size  and  form 
(Fig.  181  /),  of  peculiar  shape,  as  shown,  the  ventral  appendage  bearing 
two  long  setae  and  the  main  body  of  the  plate  with  two  very  small  setae. 
Plates  of  the  seventh  segment  of  the  same  form  but  with  the  mar^s  not 
free.  Plates  of  the  eighth  segment  merely  slightly  sclerotic  areas.  Cenitat 
region  as  shown  in  Fig.  181  G.  Gonopophyses  vestigial,  their  position 
shown  merely  by  small  setae;  ninth  segment  with  a  pair  of  blade-like 
spines  and  a  cluster  of  setae  at  each  posterior  angle.  • 

Male  (Fig.  180).  Length  1.25  mm.  In  general  characters  closely 
similar  to  the  female.  Antennae  (Fig.  181  H)  with  a  pair  of  stout,  re- 
curved setae  on  the  dorsal  side  of  the  third  segment.  Genitalia  (Fig.  181 
B,  C,  D,  E,  F,  K)  of  a  very  peculiar  type;  basal  plate  {bp)  broad, 
slightly  excavated  posteriorly;  parameres  (par;  Fig.  181  £)  slender  and 
blade-like,  with  a  hook  at  the  base  which  grasps  the  arm  of  the  pseudo- 
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penis  and  also  with  a  small  hook  near  the  apex;  pseudopenis  (pp;  Fig. 
181  D)  long  and  slender,  Y-shaped,  its  arms  reaching  almost  to  the  basal 
plate  and  inclosing  the  small,  sclerotic  penis  {p;  Fig.  181  C) ;  in  addi- 
tion to  these  usual  structures  there  are  present  two  lateral  pieces  (x; 
F^.  181 F)  of  blade-like  form,  which  seem  to  articulate  with  the  sides  of 
the  parameres  and  a  small  mesal  piece  (y;  Fig.  181  B)  lying  over  the  base 
of  the  penis. 

Immature  Stage  (Fig.  182).  A  single  immature  stage,  possibly  the 
second,  is  represented  in  the  material  at  hand.  In  this  the  general  charac- 
ters of  head  and  thorax  are  practically  as  in  the  adult,  with  a  scnnewhat 
more  exaggerated  tendency  toward  the  development  of  tubercles.  The 
abdomen  presents  only  a  pair  of  median  ventral  setae  on  each  s^fment 
and  shows  traces  of  paratergites  on  the  fourth  and  fifth  segments. 

Genus  LEMURPHTHIRUS  Bedford 

1927.   Lemurphthirtts,  Bedford,  Parasitology,  19:263. 

1929.  Ltmvrphthirus,  Ewing,  Mamal  of  Exiemal  Paraiiln,  p.  143. 

Anoplura  without  eyes ;  with  five-segmented  antennae  which  are  sex- 
ually dimorphic,  the  male  having  the  third  segment  armed  dorsally  with 
a  pair  of  stout,  recurved  setae ;  head  broad,  with  strongly  constricted  oc- 
cipital region;  thorax,  although  fundamentally  of  the  same  structure  as 
in  all  other  members  of  the  Order,  strongly  modiiied  by  the  great  elonga- 
tion of  the  prothoracic  elements,  the  meso-  and  metathoracic  portions 
forming  scarcely  more  than  the  posterior  fourth  of  the  total  length; 
sternal  plate  present ;  legs  relatively  very  small  and  widely  separated,  the 
anterior  very  weak,  the  middle  and  posterior  pairs  stouter,  subequal; 
paratergal  plates  of  the  abdomen  present  definitely  only  on  the  second 
s^ment;  tergal  and  sternal  plates  weakly  developed,  there  being  but  a 
sii^le  plate  and  a  single  row  of  setae  to  each  segment,  except  that  in  both 
sexes  the  second  teigite  may  be  considered  to  have  two  rows  and  two 
plates.    Spiracles  present  on  the  third  to  the  eighth  abdominal  segments. 

Hosts.  Known  only  from  the  genus  Galago,  of  the  family  Lemuridae. 

Type  of  the  Genus.  Lemurpktktrus  gaiagus  Bedford,  the  only  in- 
cluded species. 

Notes. — The  type  of  this  genus  is  an  extraordinary  form,  the  peculiarities  of 
which,  bowcTcr,  arise  from  a  remarkable  exaggeration  of  structures  coimnon  to  all 
the  sucking  lice  and  not,  as  would  at  first  glance  appear,  from  the  introduction  of  any 
new  elements.  These  peculiarities  have  only  to  do  with  the  thorax,  the  remaining 
parts  of  the  body  presenting  nothing  at  all  out  of  the  ordinary.  The  material  at  hand 
does  Dot  pennit  a  study  as  complete  as  is  desirable,  but  it  is  sufficient  to  render  the 
homologies  of  the  parts  reason^ly  clear. 
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UDfortuoately,  owing  to  the  plan  upon  which  this  series  of  papers  has  been 
arranged,  the  detailed  discussion  of  the  mor^ology  of  the  sucldng  lice  as  a  group 
will  not  appear  until  one  of  the  final  sections.  For  the  present  we  may  merely  antici- 
pate conclusions  which  wilt  later  be  fully  explained  and  note  that  the  apparent  Dotum 
of  the  thorax  of  the  sucking  lice  is  formed  almost  entirely  from  the  pleuritea,  the 
true  notum  being  represented  by  the  median  furrow  and  pit,  the  latter  being  present 
only  in  certain  forms.  The  transverse  bars,  which  are  a  conspicuous  feature  of  the 
apparent  notum,  are  merely  i^ragmata  formed  along  the  lines  between  the  episterm 
and  epimera  of  the  respective  segments.  These  phragmata  of  the  meso-  and  meti- 
thorax  commonly  miite  into  a  single  transverse  bar  which  may  inclose  medially  the 
notal  pit,  while  the  prothoracic  pleurites,  which  may  be  completely  fused  with  eadi 
other  at  the  mid  line  of  the  dorsum,  thus  suppressing  the  true  notum  entirely  in  this 
region,  usually  remain  separate  from  those  of  the  meso-  and  metathivax. 

In  Lemi4rphth4rus  gatagtu  (Fig.  184^)  the  prothoracic  pleurites  have  becooie 
completely  fused  along  the  median  line  of  the  dorsum  and  are  greatly  elongated, 
crowding  the  remaining  parts  into  the  posterior  fourth  of  the  thoracic  dorsum.  The 
lateral  margins  have  become  slightly  revolute,  carrying  the  ccmdyles  and  the  spiracles 
somewhat  to  the  apparent  ventral  side.  The  lateral,  longitudinal  bars,  which  fre- 
quently connect  the  coxal  condyles,  are  here  enlarged  into  diatinct  plates  which  pro- 
ject between  the  pairs  of  coxae  on  the  ventral  side.  But  the  homologies  seem  to  be 
quite  clear.  In  the  original  description  of  the  genus  the  thoracic  spiracles  are  said 
to  be  lacking,  but  this  is  in  error. 

Attention  may  be  called  here  to  the  extT^u>rdinary  resemblance  of  the  head  to 
that  of  the  typical  species  of  Ntohaanatopinut.  In  fact,  the  head  and  antennae,  the 
latter  even  to  the  enlarged  seta  on  the  posterior  border  of  the  first  segment,  raigbt 
almost  have  been  transferred  from  N'.  scivropttri  (Osbom).  Furthermore,  the  tho- 
racic sternal  plate  and  even  the  highly  modified  thorax  are  not  so  greatly  different 
from  those  of  N.  setitropttri.  However  startling  such  a  suggestion  may  be,  there  is 
apparently  a  closer  connection  of  Lemnrphlhinu  with  Ntohatmatopitms  than  with 
any  other  group.  Ewing  has  placed  the  genus  in  the  Pediculidae,  but  such  a  positi<» 
is  utterly  untenable  and  was  undoubtedly  based  more  upon  a  concession  to  the  com- 
monly— although  not  necessarily  correctly — held  view  as  to  the  relationship  of  its  host 
with  the  Primates  than  upon  any  knowledge  of  the  insect. 

Lemurphthinis  galagus  Bedford 
Figs.  183,  184 

1927.  LtimrpkHwrus  gatagiu  Bedford,  Panuilotogy,  19:263-264;  2  L  figs. 
1929.   Lemurpkthirut  galagus  Bedford,  Bedford,  Rtporl  of  the  Director  of  Vettri- 
nary  Strvices,  Union,  of  South  Africa.  19:501-S(£i  fig.  1. 

Previous  Records.  From  Gatagus  tnoholi,  Transvaal  and  South- 
west Africa. 

Specimens  Examined.  A  single  female  irom  the  type  lot  received 
through  the  kindness  of  G.  A.  H.  Bedford  and  two  males  and  two  females 
from  Gaiago  sp.,  without  indication  of  locality  (British  Museum). 

Female  (Fig.  183).  Length  1.75-2.00  mm.  Head  very  broad,  the 
antennae  continuous  with  the  flatly  rounded  anterior  margin,  the  post- 
antennal  angles  prominent,  the  lateral  margins  of  the  hind  head  paraltd, 
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Fig.  m.—Ltmurphlhinu  galagiis  Bedford,  male  and  female. 

the  occipital  r^on  much  constricted  and  strongly  sclerotic,  the  ventral 
side  with  an  elevated,  V-shaped  gular  r^on.  Antennae  (Fig.  184  C)  with 
the  first  segment  quite  large  and  stout,  and  bearing  a  thorn-like  seta  dor- 
sally  near  the  distal,  post-axial  angle. 

Thorax  (Fig.  184^)  as  described  for  the  genus,  elongate,  the  small, 
weak  legs  widely  separated.  Prothorax  with  a  strongly  sclerotic  median 
bar  which  articulates  anteriorly  with  the  occiput ;  lateral  margin  with 
several  small,  stout  setae.  Meso-  and  metathoracic  phragma  conspicuous, 
inclosing  a  slit-like  median  pit.  Sternal  [date  (Fig,  184  f)  very  large, 
covering  the  bases  of  the  coxae.  Legs  (Fig.  184  G)  presenting  no  unusual 
features. 

Abdomen  with  the  ter|ra]  and  sternal  plates  weakly  sclcrotized,  bear- 
ing for  the  most  part  four  long  and  two  small  setae,  the  bases  of  the  larger 
setae  surrounded  by  a  non-sclerotic  area.  The  number  of  tergal  plates  is 
greater  by  one  than  the  number  of  s^ments  and  it  appears  probable  that 
two  plates  belong  to  the  second  segment.  Each  segment,  from  the  third 
to  the  eighth,  with  a  pair  of  long,  widely  separated  mai^al  setae.  Spir- 
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Fig.  ISi.—Lemurphthirus  galogvs  Bedford:  A,  dorsum  of  tbonut  and  porti<Mi  of 
head  (A,  head;  ap,  prothoracic  apophysia;  sp,  spiracle;  msc,  mesothoracic 
condyle;  mlp,  metathoracic  phragma;  mtc,  tnetathoracic  condyle;  at,  first 
abdominal  tergite) ;  B,  genital  region  of  female ;  C,  antennae  of  female, 
dorsal  and  ventral  aspects ;  D,  antenna  of  male  and  detail  of  third  seg- 
ment, dorsal  aspect;  E,  genitalia  of  male;  F,  stenal  plate;  G,  posterior 
(left)  and  anterior  (right)  aspects  of  posterior  tibia  and  tarsus;  H, 
paratergite  of  second  segment 

acles  small,  present  on  the  third  to  eighth  s^ments.    Paratergal  platei 
present  only  on  the  second  segment,  each  being  merely  a  small,  eloi^te 
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plstie  (Fig.  184  H)  with  a  moderately  long  seta  at  the  apex  and  three  or 
four  stnall  setae  at  the  base. 

Genital  region  (Fig.  184  £)  very  complex,  too  much  so  to  be  described, 

Male  (Fig.  183).   Length  1.25  mm.    In  general  very  similar  to  the 

female  and  having  the  same  arrangement  of  the  abdominal  tergites  and 

stenutes,  the  plates,  however,  smaller  and  more  obscure  than  in  the  fc- 

ntialfc  Antennae  (Fig.  184  Z?)  with  the  first  segment  very  large,  the  third 

^rith  the  apical  pre-axial  angle  forming  a  recurved  process  which  bears  a 

I»air  of  short,  thom-like  setae.  Geniiaiia  (Fig.  184  £)  with  a  broad  basal 

plate  [bp) ;  with  the  parameres  (^or)  of  peculiar  form,  their  diverging 

apices  flattened,  truncate,  and  slightly  serrate;  pseudopenis  {pp)  if  present 

represented  merely  by  two  small  rods;  penis  (^)  a  small  sclerotic  tube 

'>ttween  the  apices  of  the  parameres ;  endomeral  piece  (e)  elongate  T-shape 

aiid  with  the  stem  forked.  Lying  at  the  side  of  the  genitalia  are  two  small 

["Kes  {x)  of  unknown  homology. 


Genus  DOCOPHTHIRUS  Waterston 
1^.    Dotopklkinu  Waterston,  Butlftin  Enlomotogieai  Restarek,  14: 101. 

■Aiioplura  without  eyes;  with  five-segmented  antennae  which  appar- 

*°'ly  are  not  sexually  dimorphic;  anterior  legs  small  and  weak,  middle 

^^    posterior  legs  large  and  heavy,  with  stout  claw ;  paratergal  plates 

present  on  second  to  seventh  segments;  abdominal  segments  of  female 

iof    the  most  part  with  two  transverse  rows  of  setae  both  dorsally  and 

veQttally  and  with  plates  developed  apparently  only  in  connection  with 

'^  anterior  row  of  the  dorsal  segments;  abdominal  segments  of  male 

with  but  a  single  row  of  setae,  except  for  the  second  tergite,  which  may 

I*  <^sidered  as  having  two,  the  dorsal  rows  agp<»npanied  by  plates ;  head 

"^'icath  and  the  first  antennal  segment  armed  with  stout  hooks,  the  head 

''"^d,  with  but  slight  post-antennal  angles  and  without  a  constricted  oc- 

opital  r^ion ;  thorax  without  the  usual  prothoracic  pleural  apophysis  and 

P'^thoracic  pleural  ridge,  sternal  plate  apparently  lacking.   Spiracles  pres- 

*"t  on  third  to  eighth  abdominal  segments. 

Hosts.  The  genus  Anathana,  of  the  family  Tupaiidae,  the  "tree 
shrews." 

Type  op  the  Genus.  Docophthirus  acinetus  Waterston,  the  only  in- 
cluded species. 

Notes. — The  absence  of  the  prothoracic  pleural  apodeme  and  the  prothoracic 
pknra]  ridge  seems  to  connect  this  genus  with  Phthirpediculut.  Hone  of  the  known 
■natoial  a  in  good  condition,  and  it  is  possible  that  examination  of  better  specimens 
will  thrciw  additional  light  on  the  genus. 
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Docophthirus  acinetus  Waterston 
Figs.  185. 186 

1923.  Docophthirus  acinetus  Waterston,  Bullrlin  of  Entopwiogical  Restarck,   14: 
101-102;  figs.  la.  21*,  b. 

Previous  Records.   Known  only  from  the  original  description,  frtxn 
Anathana  etlioti,  Madras,  India. 


Fig.  185. — Docophthirus  acinetus  Waterston,  male  and  female. 

Sfeohens  Examined.  The  type  lot.  It  may  be  noted  that  the  speci- 
en  in  the  British  Museum  indicated  as  the  holotype  is  labeled  as  from 
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"Uria  grylle  nutndii.  Black  Guillemot,  Spitzbergen,  1874,  Rev.  A.  E.  Eaton 
ccJ."  Very  evidently  some  error  in  labeling  or  otherwise  has  occurred. 

Female  (Fig.  185).  Length  1.9-2  mm.  An  elongate,  slender  species. 
Head  (Fig,  186  A)  short  and  broad,  the  antennae  continuous  with  the  flat 
anterior  margin,  the  post-antennal  angles  moderately  prominent,  the  oc- 
cipital angles  barely  indicated ;  ventral  side  with  a  series  of  stout,  strongly 
sclerotic  hooks.  Antennae  of  normal  form,  except  the  first  segment  much 
enlarged  and  with  both  basal  and  distal  anterior  angles  prolonged  into 
hooks  and  with  a  third  book  on  the  ventral  side  aloi^  the  anterior  mai^n. 


Thorax  loiter  and  wider  than  the  head,  somewhat  trapezoidal,  tbe 
lateral  margins  straight  (Fig.  186  C).  The  lateral  band  connecting  the 
condyles  is  broad  and  heavy,  the  prothoracic  pleural  apophysis  and  pleural 
ridge  are  lacking,  the  spiracle  is  very  small  and  set  far  behind  the  middle 
coxal  condyle,  and  the  mesothoracic  pleural  ridge  is  faint  and  continued 
across  the  meson.  Sternal  plate  apparently  lacking.  Legs  presenting  no 
unusual  features. 
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Abdomen  long  and  slender,  the  setae  rather  stout,  the  anterior  row  of 
each  tergite  associated  with  a  well-defined  plate.  Paratet^al  plates  small 
but  distinct,  the  posterior  angle  both  dorsally  and  ventrally  prolonged  into 
a  slight  point  and  each  plate,  as  well  as  the  eighth  segment,  bearing  a  p^T 
of  l(Hig,  slender  setae.  The  exact  form  of  the  plates  cannot  be  figured 
from  the  available  specimens,  nor  can  the  details  of  the  genital  region  be 
determined. 

Male  (Fig.  185).  Length  1.3  mm.  Closely  resembling  the  female  in 
general  features  except  for  the  presence  of  but  a  single  row  of  setae 
dorsally  and  ventrally  on  each  abdominal  segment  other  than  the  second 
tergite.  Tergal  plates  larger  than  in  the  female.  Antennae  apparently  the 
same  as  in  the  female.  Genitalia  (Fig.  1S6B)  of  a  simple  type,  the  basal 
plate  long  and  slender,  expanded  at  the  apex,  the  parameres  (par}  long 
and  broad  and  almost  parallel.  What  is  apparently  the  pseudopenis  (pp) 
is  a  long,  rod-like,  and  somewhat  irregular  piece  that  extends  from  beyond 
the  apex  of  the  parameres  almost  to  their  bases,  where  it  expands  or  per- 
haps becomes  ctm fused  with  the  endomeral  piece. 

Notes.— The  condition  of  the  materiAl,  which  was  improperlj  prepared,  is  poor, 
leaving  some  points  in  do«^t  It  is  possible,  for  example,  that  the  antennae  of  the 
male  actually  difFer  from  those  of  the  female  in  the  character  of  the  third  segment. 


Genus  HAMOPHTHIRIUS  Mjobe^ 
1925.  Hamophtkir«*tiii6txrs.Ptychi,  32:283. 

Specimens  of  this  genus  have  not  been  available  and  it  is  possible  to 
quote  only  the  original  description. 

"Antennae  three- jointed,  first  joint  very  strongly  developed,  with  a 
large  chitinous  hook;  head  anteriorly  very  strongly  constricted,  with  a 
strong  and  sharp  chitinous  hook  on  each  side,  posterior  half  transverse, 
nearly  twice  as  broad,  posterior  angles  protruding,  forming  two  processes, 
posterior  margin  strongly  emarginate  on  each  side  of  the  middle;  tho- 
racic segments  coalescent,  parallel-sided,  all  pairs  of  legs  fairly  equally  de- 
veloped ;  abdomen  of  normal  type,  with  pleural  sclerites  developed  on 
segments  two  to  six.   Integument  scaly." 

Hosts.  Known  only  from  the  genus  Galeopitkecus,  of  the  family 
Lemuridae. 

Type  of  the  Genus.  Hatnophthirius  galeopitheci  Mjoberg. 

Note. — As  far  as  can  be  determined  from  the  description,  this  geniu  is  possibly 
more  or  less  related  to  Docophthirtu,  although  in  certain  respects,  notably  the  fM-m 
of  the  head  and  the  character  of  the  legs,  it  suggests  Lemurphtkinu. 
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HamophthiriuB  galeopttheci  Mjobei^ 
Fig.  187 
1925.   HamopklfUriut  galeopilkeci  Mjoberg,  Psyche,  32:  2S3-284;  fig. 

Previous  Records.  From  Galeopithecus  sp.,  Fesseltan,  British  North 
Borneo. 

Mote. — In  the  absence  of  specimena  the  original  deicripticHi  is  quoted  uid  the 
very  inadequate  original  figures  are  reproduced. 

"Yellowish,  depressed ;  head  in  front  strongly  chitinized ;  lateral  hooks 
parallel,  very  sharp;  antennae  with  the  first  joint  enormously  developed, 
writh  a  very  large  hook  and  ventrally  on  the  posterior  margin  with  a 
smaller  one;  second  joint  shorter  than  the  third,  both  nearly  parallel- 
sided  ;  third  joint  with  two  lateral  sensitive  fossae,  its  terminal  field  with 


Fig.  187. — Htsmopklhiritu  $aleopithtci  Mjoberg:  a,  head;  b,  tarsal  claw;  c,  parater- 
gite;  d,  abdomen;  r,  genitalia  of  male;  /,  egg.   (After  Mjoberg.) 

eight  to  ten  sensitive  seta-like  organs.  On  the  ventral  side  of  the  head 
posteriorly  there  is  a  dagger-like  spine  at  each  side ;  posterior  lower  at^les 
obtuse,  the  upper  angles  distinctly  produced,  rounded  at  the  tips,  and 
provided  with  three  long  setae.  Thoracic  segments,  coalescent,  anterior 
angles  of  prothorax  rounded ;  at  the  middle  of  the  anterior  margin  deeply 
excised  to  receive  the  corresponding  protruding  part  of  the  occipital  region 
of  the  head ;  legs  moderate  in  size,  fairly  equally  strongly  developed ;  tibiae 
with  four  small  terminal  chitinous  spines  opposite  to  the  claw ;  claws  large, 
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distinctly  striated.  Abdomen  in  both  sexes  of  normal  development ;  pleural 
sclerites  small,  posteriorly  emarginate ;  tergites  and  stemites  with  two  more 
or  less  re^lar  rows  of  fine  depressed  setae.  Chitinous  parts  of  genitalia  ia 
male  forming  two  parallel  jointed  rods,  simple  gonapods  of  normal  type, 
formit^  tvro  flat  lobes  of  more  or  less  triangular  shape  and  provided  wifli 
numerous  chitinous  setae;  last  segment  produced  into  two  small,  unjointed 
processes. 

"Length  of  body:  male  1.7  mm.;  female  2.5  mm." 

Genus  ANCISTROPLAX  Waterston 
1929.  Aneislro^ax  Waterston,  Paraiilotogy,  21 :  161. 

Anc^lura  without  eyes ;  with  four-segmented  antennae,  which  are  not 
sexually  dimorphic ;  anterior  I^s  small  and  weak,  with  slender  claw, 
middle  l^s  slightly  larger  in  the  female  and  noticeably  so  in  the  male  but 
of  the  same  type,  posterior  legs  highly  modified,  with  all  the  parts  very 
large  and  stout ;  paratsrgal  plates  present  on  the  first  to  eighth  segments  of 
the  abdomen,  those  of  the  first  s^fment  very  small  and  lying  on  the  dor- 
sum, those  of  the  third  to  seventh  segments  very  large  and  overlapping, 
those  of  the  fourth  to  sixth  segments  divided  longitudinally  into  two 
plates;  female  with  the  fourth  to  seventh  segments  each  with  three  tergal 
and  three  sternal  plates  and  three  rows  of  setae ;  male  with  but  one  tergal 
and  sternal  plate  on  each  segment  but  these  in  part  with  two  rows  of  setae; 
male  with  the  tergal  plate  of  the  sixth  abdominal  s^ment  modified  into 
a  pair  of  strong  hooks;  stemite  of  the  seccmd  segment  in  both  sexes 
divided  longitudinally  into  two  plates.  Spiracles  present  on  third  to  eighth 
abdominal  segments. 

Hosts.  As  far  as  known  occurring  only  on  the  genus  Crocidura  of 
the  family  Soricidae  of  the  Insectivora. 

Type  of  ■The  Genus.  Ancistroptax  croeidurae  Waterstwi,  the  only 
included  species. 

Notes. — As  Watcrst<»i  p<Hiited  out,  this  genus  is  evidently  closely  reUted  to 
Schiiophthirut  and  Hatmaloptnoidts.  To  a  certain  extent  it  combines  the  char>cteri 
of  these  two  genera,  the  antennae  being  identical  with  those  of  Haematopmoidet  and 
the  paratergites  being  essentially  like  those  of  Sclfitophl)urut.  It  shares  with  these 
two  genera  the  longitudinally  divided  stemite  of  the  second  segment.  Its  peculiar 
Gondiination  of  characters,  however,  seems  adequately  to  justify  a  distinct  genus. 

Ancistroplas  croeidurae  Waterston 
Figs.  188,  189 
1929.  Anciifroplax  crocidura*  Waterston,  Ponuilology,  21: 161-163;  L  fig. 

Previous  Records.    But  a  single  record,  from  Crocidura  horsfieU 
Ceylon. 
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Specimens  Examined.  Paratypes  of  both  sexes. 

Female  (Fig.  188),  Length  1.2S  mm.  Head  (Fig.  189  H)  only 
slightly  longer  than  broad,  weakly  pigmented,  with  distinct,  sclerotic  ven- 
tral plate  which  bears  a  number  of  crescentic  markings;  post-antennal 
angles  quite  prominent,  the  occipital  angles  rounded  and  without  the  long 
setae  that  ordinarily  occur  in  this'r^on,  the  hind  head  constricted  into  a 


Fic.  \S&.—Aiicutroplax  crocidura*  Waterston,  male  and  female. 

slender  neck.  Antennae  (Fig.  189  C)  clearly  four-segmented,  the  terminal 
s^ment  with  a  large  sensorium.  Thorax  very  small,  shorter  than  the 
head;  sternal  plate  (Fig.  189  D)  somewhat  wedge-shaped.  Posterior  legs 
with  all  the  parts  enlarged  and  flattened,  the  whole  structure  being  very 
stout. 

Abdomen  elongate  and  slender.    First  and  second  segments  without 
tergal  plates,  the  third  with  but  one,  the  fourth  to  seventh  with  three,  the 
eighth  and  ninth  with  one.    First  segment  apparently  without  a  sternal 
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Fig.  \S9.—Aticislroplajr  crocidurae  Waterston:  A,  paratergites  of  female;  B,  geniUl 
region  of  female;  C,  antenna;  D,  sternal  plate;  E,  genitalia  of  male; 
F,  venter  of  base  of  abdomen  {pi  2,  paratergitei  of  second  segment ;  st  2, 
sternites  of  second  segment ;  it  3,  sternite  of  third  Kgment) ;  G,  seventh 
tergite  of  male ;  H,  head. 

plate;  second  (Fig.  189 F)  with  the  sternite  divided  longitudinally  into 
two  oval  plates  which  seem  to  articulate  with  the  corresponding  parater- 
gites ;  third  segment  with  a  single  plate,  which  is  medially  produced 
between  the  plates  of  the  second  segment;  fourth  to  seventh  segments 
each  with  three  plates.  Plates  for  the  most  part  with  four  to  six  stout 
setae.  Genitai  region  (Fig.  189B)  with  no  specially  distinctive  features. 
Paratergal  plates  (Fig.  189  A)  as  described  for  the  genus,  for  the  most 
part  marked  with  transverse  lines.  Spiracles  present  on  the  third  to  eighth 
segments,  small. 
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Male  (Fig.  188).  Length  1.06  mm.   Differing  from  the  female  con- 
spicuously in  the  teigal  and  sternal  plates  of  the  abdomen,    Tei^fa]  plate 
^t  the  third  segment  ill-defined,  bearing  six  or  eight  slender  setae.   Tergal 
folates  of  the  fourth  and  fifth  segments  occupyit^  the  entire  segment  and 
^^caring  two  rows  of  stout  setae,  the  bases  of  which  are  surrounded  by 
^lon- sclerotic  areas,  which  seem  to  indicate  that  the  plate  is  formed  by  the 
Incomplete   fusion   of   two  plates.    Tergal   plate  of   the   sixth   segment 
(l^g.  189  G)  modified  in  an  extraordinary  fashion,  its  posterior  margin 
<lcep]y  emarginate  and  the  posterior  angles  produced  into  a  pair  of  strong 
liooks.    Tei^te  of  the  seventh  segment  membranous  and  of  the  eighth 
vilh  but  a  pair  of  small  sclerotic  areas.  Stemites  of  the  second  and  third 
segments  as  in  the  female ;  of  the  fourth  to  seventh  like  the  unmodified 
tergites.  GenitaHa  (Fig.  189  £)  relatively  small,  with  the  basal  plate  (bp) 
slender,  divided  in  its  apical  fourth  into  two  arms  which  partially  inclose 
the  slender  penis  (p)  and  which  articulate  with  the  bases  of  the  slender, 
taperii^  parameres  {par),  the  latter  inclosing  the  simple,  wedge-shaped 
pseudopenis  iPP). 

Genus  BATHYBRGICOLA  Bedford 

1929.  Bathyergieola  Bedford,  Animal  Report,  Dirtctdr  of  Vetermary  Strvictt,  Unitm 
of  South  Africa,  15:505. 

Anc^lura  without  eyes;  with  five-s^^ented  antennae  which  are  not 
sexually  dimorphic;  with  the  anterior  and  middle  I^s  of  approximately 
the  same  size  and  form,  with  slender  claw,  the  posterior  l^s  stout,  with 
stout  claw;  paratei^  plates  present  typically  on  the  second  to  sixth  or 
seventh  s^ments  (in  one  species  present  only  on  the  fourth  to  seventh), 
the  plate  of  the  second  segment  not  divided  longitudinally;  abdomen 
membranous  and  with  but  a  single  row  of  setae  on  each  segment  dorsally 
and  ventrally  in  both  male  and  female ;  head  tending  to  somewhat  cylindri- 
cal in  form,  with  slight  or  no  post-antennal  angles  but  with  a  distinctly 
constricted  occipital  region,  the  ventral  side  with  a  raised  gular  r^on; 
thc»:ax  with  the  notum  ctmipletely  obliterated.  Spiracles  present  on  the 
third  to  eighth  abdominal  segments. 

Hosts.  Two  of  the  included  species  are  from  members  of  the  family 
Bathyei^dae,  the  "mole  rats,"  and  the  third  from  a  member  of  the  sub- 
family Lophiomyiinae  of  the  family  Muridae. 

Type  op  the  Genus.  Bathyergieola  killi  Bedford. 

Notes, — There  ii  considenble  doubt  in  the  mind  ot  the  writer— «s  there  appears 
to  have  been  b  the  mind  of  the  describer  of  the  genua — as  to  whether  or  not  two  of 
the  included  species,  B.  hilli  Bedford  and  B,  lofurmiit  Bedford,  should  be  referred  to 
the  nine  genu,    Althoagb  they  occur  npou  hosts  of  the  same  family,  they  differ 
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from  each  other  rather  markedly  in  the  character  of  the  l^s  and  in  the  number  of 
paratergal  pUtes.  A  third  species,  here  described  as  new,  while  occurring  on  a  host  of 
z  different  family,  seems  quite  definitely  congeneric  with  the  type.  There  is  about  the 
three  species,  however,  a  certain  facies  that  seems  to  indicate  a  relationship  and  they 
may  well  be  kept  together  for  a  time,  especially  as  the  males  of  two  of  the  species 
arc  unknown. 

It  is  possible  that  Balhyergicola  may  eventually  prove  to  be  a  synonym  of  Protn^ 
derltineUui. 

1.  BathjrergtcoU  hilli  Bedford 
Figs.  190, 19! 

1929.  Balhyergicola  hilli  Bedford,  Aniuial  Report,  Director  of  Vettrinary  Strvieet, 
Uitim  of  South  Africa,  15:  S06;  figs.  6,  7,  7a,  8. 

Previous  Records.   From  Georychus  hottentolw,  Pietermaritzburg, 
Natal,  South  Africa. 


Fig.  190. — Balhyergicola  hilli  Bedford,  male  and  female. 
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Specimens  Examined.  Males  and  females  trom  the  type  host  and 
locality  received  through  the  kindness  of  Lawrence  Hill. 

Female  (Fig.  190),  Length  1.5  mm,  A  stout-bodied  species.  Head 
aknost  truncate  anteriorly  and  with  the  antennae  set  slightly  back  from 
the  anterior  margin ;  post-antennal  angles  slight,  rounded ;  lateral  margins 
of  the  hind  head  with  several  small  setae ;  ventral  side  with  a  raised  gular 
region  which  forms  a  sclerotic  plate;  dorsal  side  of  the  head  without 
sclerotization.  Antennae  rather  short  and  stout. 


Fig.  191. — Balhyergicola  hilli  Bedford:  A,  gentul  region  of  female;  B,  paratergite; 
C,  posterior  I^ ;  D,  middle  tibia  and  tarsus ;  E,  anterior  tibia  and  tarsus ; 
F,  genitalia  of  male. 

Thorax  slightly  shorter  than  the  head,  somewhat  quadrate;  sternal 
plate  not  sclerotized.  Anterior  and  middle  legs  of  the  same  fonn  and  of 
nearly  the  same  size  (Fig.  191  D,  E)  with  rather  small,  slender  claw; 
posterior  legs  (Fig.  191  C)  stouter,  although  actually  not  longer,  the  femur 
with  a  conspicuous  spur  at  the  base  on  the  anterior  mar^n,  the  tibia  and 
tarsus  flattened,  the  claw  stout. 

Abdomen  membranous  throughout  except  for  the  narrow  ninth  tei^ite, 
each  segment  both  dorsally  and  ventrally,  from  the  third  to  the  eighth,  with 
an  unbroken  row  of  many  quite  long  and  slender  setae.  Paralergal  places 
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definitely  developed  on  the  second  to  seventh  segments,  all  quite  similar, 
rather  small,  somewhat  quadrate  in  form,  slightly  sclerotic  and  bearing 
one  very  small  and  one  very  long  seta  on  the  posterior  margin  (Fig. 
191  B) ;  spiracles  very  small.  Seventh  s^ment  with  merely  a  small, 
sclerotic  area  about  the  base  of  the  usual  two  long  mai^inal  setae.  Genital 
region  (Fig.  191  A)  without  a  median  sclerotized  plate;  gonopophyses 
quite  large  but  with  the  apices  not  free;  ninth  sternite  terminating  in  a 
stout  spine  at  each  angle. 

Male  (Fig.  190).  Length  1.25  mm.  In  general  closely  resembling 
the  female.  Genitalia  (Fig.  191  F)  with  a  long  and  rather  stout  basal 
plate  {bp)  which  is  excavated  at  the  apex  and  partially  incloses  the  small, 
curved  parameres  {Par),  the  tips  of  which  overlie  the  basal  angles  of  the 
very  large,  stout,  wedge-shaped  pseudopenis  (^f ) ;  between  the  bases  of 
the  parameres  is  a  small  piece  which  may  be  regarded  as  the  statumen 
penis  {p). 


2.  Bathyergicola  lawrensis  Bedford 
Fig.  m 

1929.   Balhyergieola  latvrensis  Bedford,  Attttual  Report,  Director  of  ytterinary  Serv- 
ices, Union  of  South  Africa.  15:  506-507;  figs.  7b,  9,  Itt 

Previous  Records.  From  Batkyergus  maritimus.  Cape  Province, 
South  Africa. 

Specimens  Examined.  A  female.  Owing  to  some  error  in  making 
notes,  the  origin  and  disposition  of  the  specimen  are  not  recorded.  It  is 
perhaps  in  the  collections  of  the  Molteno  Institute. 

Female  (Fig.  192).  Length  2.11  mm.  Head  without  post-antennal 
angles,  thus  having  a  rather  cylindrical  form ;  lateral  margins  of  hind  head 
with  several  setae;  dorsal  side  quite  strongly  sclerotic,  ventral  side  with 
the  raised  gnlar  area  quite  strongly  sclerotic  (Fig.  192  D), 

Thorax  shorter  than  the  head,  somewhat  quadrate;  sternal  area  not 
sclerotized.  Anterior  and  middle  legs  of  the  same  size  and  form,  rather 
stout  and  with  a  quite  stout  claw ;  posterior  legs  somewhat  larger  and  with 
tibia  and  tarsus  more  flattened  but  of  much  the  same  form. 

Abdomen  membranous  except  for  the  very  narrow  ninth  tergite,  most 
of  the  segments  with  a  median  group  of  numerous  slender  setae,  both 
dorsally  and  ventrally,  with  the  submarginal  area  bare  except  for  a  single 
long  dorsal  setae  and  two  ventral  setae.  Paratergal  plates  present  on  but 
the  third  to  sixth  segments,  quite  large  and  conspicuous,  short  and  broad, 
with  the  angles  (Fig.  192  C)  forming  hooked  lobes,  each  with  hut  a  single 
long  seta.  Genital  region  (Fig.  192  B)  without  a  sclerotic  median  plate; 
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Fig.  192.— Balhyergkola  bwrensu  Bedford:  A,  female; 
tergile;  D,  portion  of  anterior  part  of  head. 


',  genital  region;  C,  para- 


gonopoptiyses  small  and  narrow,  their  apices  not  free,  the  ninth  stemite 
without  a  stout  spine  at  each  apical  angle. 

Notes, — The  male  of  this  species  is  unknown.  It  will  be  noted  that  the  species 
departs  quite  markedly  from  the  genotype,  and,  as  Bedford  has  suggested,  it  may 
perhaps  eventually  be  referred  to  a  distinct  genus. 

3.  Bathyergicola  lophiomydia  n.  sp. 
Fig.  193 

Specimens  Examined.  The  holotype,  a  female,  and  two  paratype 
females  from  Lophiomyi  thotnasi.  Mount  Garguez,  British  East  Africa; 
a  paratype  female  from  Lophiomys  ibeanus  (U.S.N.M,  184114) ;  a  para- 
type female  from  Lophiomys  ibeanus,  Nakroru,  British  East  Africa 
(U.S.N.M.  755360). 
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Female  (Fig.  193).  Length  2.75  mm.  Head  without  post-antennal 
angles,  thus  having  a  somewhat  cylindrical  appearance ;  lateral  margins  ol 
the  hind  head  with  but  one  or  two  small  setae ;  dorsal  side  of  the  hrad  ani 
the  raised  gular  region  quite  strongly  sclerotic. 


Fic  \9Z.~Bathytrgicoia  lophiomydu  a.  >p.:  A,  female;  B,  paratergHe ;  C,  sternal 
plate ;  D,  genital  region. 

Thorax  slightly  shorter  than  the  head  and  but  little  wider,  having  a 
somewhat  cylindrical  appearance ;  sternal  area  with  an  irregular  and  vari- 
ably formed  sclerotic  plate  (Fig.  193  C),  Anterior  and  middle  l^s  of  the 
same  size  and  form,  the  tarsus  not  flattened,  the  claw  slender;  postericM- 
legs  not  larger,  but  with  the  .tibia  and  tarsus  flattened  and  the  claw  stout. 

Abdomen  with  paratergal  plates  on  the  second  to  seventh  segments, 
these  (Fig.  193  B)  much  of  the  same  shape,  quadrate  and  each  with  a 
pair  of  slender  setae  on  the  posterior  margin ;  the  posterior  half  slightly 
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sclerotic.  Both  dorsal  and  ventral  rows  of  setae  arranged  in  a  median 
£roup,  with  a  sub-mai£inal  bare  area  and  a  group  of  three  or  four  setae 
xiear  the  margin.  Genital  area  (Fig.  193  D)  with  a  con^icuous,  some- 
"what  T-shaped  median  plate;  gonopophyses  quite  large,  the  apices  not 
free ;  ninth  stemite  with  a  small,  stout  spine  at  each  apical  angle. 

Note.— The  writer  would  resard  this  species  as  strictlr  congeneric  with  the 
Senotype. 


Genus  PROENDERLBINELLUS  Ewing 

1923.   ProendtrUintUiu  Ewing,  JoMmai  of  tftt  WashtHgton  Academy  of  ScUncts, 

13: 147. 
1929.  ProndtrttintUM,  Ewing,  Mamtal  of  External  Parasitea,  p.  133. 

Specimens  of  this  genus  not  being  at  hand,  it  is  possible  only  to  quote 
the  original  description. 

"Second  abdominal  segment  not  provided  with  a  pair  of  ventral 
tubercle  bearing  plates.  Number  of  pairs  of  abdmninal  pleural  plates 
seven.  Antennae  without  any  tooth-like  processes ;  and  head  without  paired 
plates  situated  on  ventral  surface  between  the  antennae.  First  and  second 
pairs  of  legs  subequal  and  smaller  than  the  last  pair.  Tibiae  of  first  and 
second  l^s  broadened  distally  and  tarsi  of  same  legs  broadened  proxi- 
mally,  thus  forming,  with  the  claws,  clasping  structures ;  first  and  second 
tarsal  claws  simple.   Parameres  of  male  genitalia  long,  arm-like." 

Hosts.  Known  only  from  the  rodent  genus  Thryonomys. 

Typs  of  the  Genus.  Proenderleinellus  afrkanus  Ewing. 

Proenderleinellus  africanuB  Ewing 

1^3.  ProendtrUiinihu  africatmt  Ewing,  loumal  of  the  fVa^mgtoH  Academy  of 
Seienees,  13:147. 

Previous  Records.  From  Thryonomys  gregoriamis  pusillus  (erro- 
neously cited  as  Thryonomys  gregor  pusillus),  Majiya-Chumvi,  British 
East  Africa. 

Notes. — This  species  was  bated  upon  a  single  inale  specimen  and  in  the  absence 
of  any  figures  it  is  difficult  to  visualize  its  appearance  from  the  original  description. 
The  description  is  here  quoted  in  full. 

"Forehead  fully  twice  as  broad  as  long;  postantennal  region  of  head 
about  as  broad  as  long  and  with  two  pairs  of  dorsal  setae,  an  anterior, 
minute  pair  just  behind  the  antennae  and  a  large  posterior  pair  at  the 
posterior  angles.  Antennae  about  as  long  as  head ;  second  segment  the 
longest.  Thorax  with  two  pairs  of  dorsal  setae,  a  small,  very  short,  spine- 
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like  pair  just  inside  and  slightly  in  front  of  the  thoracic  spiracles  ar*^' 
very  large,  long  curved  pair  just  inside  and  slightly  posterior  of  *"' 
spiracles.  Anterior  process,  or  manubrium,  of  sternum  with  parallel  sides; 
sternum  also  with  a  posterior  process  extending  between  the  posteriw 
coxae.  Abdomen  with  a  lateral  area  both  above  and  below  without  setae 
and  between  this  lateral  area  and  the  pleurae  on  each  typical  segment  are 
situated  two  setae.  Typical  pleural  plates  with  two  small,  pectinate,  pos- 
terior lateral  lobes  and  between  them  are  situated  the  two,  lai^e,  subequal, 
straight  pleural  setae.  In  typical  pleural  plates  the  stigmata  is  situated 
near  the  posterior  margin.  Genital  armature  of  male  with  broad,  parallel- 
sided,  distally  emarginate  basal  plate;  long  curved  parameres;  and  stout, 
heavily  chitinized  pseudo-penis.  Posterior  I^s  considerably  enlarged,  but 
not  enormous,  their  expanded  claws  simple.  Length  of  male  1.42  nun.; 
width  of  male,  0.57  mm." 


Genus  EULINOGNATHUS  Cummings 

1916.  EultHognathiu  CumminEa,  AntiaU  and  Magatint   of  Natural  History,    (8), 

17:90. 
1916.  Eulmognathus,  Ferris,  Procetdings  of  tht  California  Acadtmy  of  Seimcts, 

<4),  6: 168. 
1929.  Eulinagnatkus,  Ewing,  Mantud  of  External  Parantts,  p.  134. 

Anoplura  without  eyes;  with  five-segmented  antennae  which  are  not 
sexually  dimorphic;  anterior  legs  small,  with  slender  claw,  middle  and 
posterior  legs  typically  sub-equal,  large  and  stout  and  with  stout  claw  (one 
species  for  the  present  referred  to  the  genus  has  the  middle  l^s  interme- 
diate in  size  between  the  others) ;  paratergal  (^  pleural)  plates  of  the 
abdomen  present  on  the  second  to  sixth  segments;  abdomen  large  and 
membranous,  without  tergal  and  sternal  plates  in  either  sex  other  than 
those  of  the  ninth  tergite  and  the  genital  region ;  both  sexes  in  the  type 
species  and  the  male  in  others  with  but  a  single  row  of  setae  on  each  terete 
and  sternite,  the  females  in  other  species  with  two  rows;  sternal  plate  of 
the  thorax  lacking  in  the  type  species ;  head  with  but  slight  post-antennal 
angles,  without  a  constricted  occipital  region  and  without  a  raised  gular 
r^ion,  typically  beset  with  stout  hooks  on  the  ventral  side  near  the  ante- 
rior margin;  genitalia  of  the  males  with  the  basal  plate  undivided,  the 
parameres  simple,  the  pseudopenis  V-shaped.  Spiracles  present  on  the 
third  to  seventh  segments  only,  there  thus  being  but  five  pairs  on  tht 
abdomen. 

Hosts.  From  rodents  of  the  families  Pedetidae,  Dtpodidae,  Octodon- 
tidae,  and  Chinchillidae. 

Type  of  the  Genus.  Eulinognathus  denticulatus  Ctunmings. 
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Synonyuical  List  of  Naubs  Previouslv  Used  in  thb  Gbnus 
Note. — Nunes  in  italics  are  synonyou  of  the  name  with  which  they  are  coupled. 

unleattu  (Nennunii) 

Hatmatopimu  (,Polyplai)  aculealus  Neunuuin. 
imcnauiiu  Ewtng. 
dccticiilatiu  Cununings. 
parvus  (Kellogs  and  Ferris). 

HattHOdiptut  parvus  Kellogg  and  Ferris. 

Notes.— This  gema  as  here  constituted  is  probably  somewhat  heterogeneous,  the 
only  character  that  really  binds  the  bcluded  species  together  being  the  possession  of 
bnt  five  instead  of  the  usual  six  pairs  of  spiracles  on  the  abdomen,  although  because 
of  this  character  it  may  be  assumed  that  the  species  are  actually  more  or  less  related 
to  each  other.  The  South  American  species  seem  to  constitute  the  most  discordant 
element,  but  unfortunately  both  are  known  only  from  the  female  and  they  must  await 
die  discovery  of  the  males  and  possibly  of  additional  species  before  they  can  be 
better  understood. 

1.  EuUnognatbiu  denticulatus  Cummings 
Figs.  194,  195 

1916.   EitKnoffnalfnu  dtntictiiattu  Cummings,  Ammlt  and  Magatittt  of  Natwal  Hit- 

tory,  (8),  17:90-94;  fig. 
1916.   Eulinogtiathus  denticuiatui  Cummings,  Ferris,  Proceedmgs  of  tk*  Califomia 

Academy  of  ScUnctt,  (4),  S:  168. 
1927.   Eulmognalhus  detttieulattu  Cummings,   Bedford,  Report  of  the  Director  of 

Veterinary  Edueation  and  Research,  Union  of  South  Africa,  11-12:  738. 
1929.   Eulinognathtu  dentienlatns  Cummings,   Bedford,  Report  of  tht  Director  of 

yelerinary  Services,  Umon  of  South  Africa,  15:  502. 

Previous  Records.  Recorded  by  Cummings  from  Pedetes  caffer, 
without  indication  of  locality,  and  by  Bedford  from  the  same  host,  Union 
of  South  Africa. 

SPECiifENS  Examined.  The  type  and  other  specimens  in  the  British 
Museum  from  Pedetes  larvalis,  Nairobi,  Kenya  Colony,  and  Pedetes  sp., 
Machakos,  Kenya  Colony ;  Mastomys  concha,  Nakura,  and  Rattus  ratlus, 
Nairobi,  Kenya  Colony.  Also  specimens  from  Pedetes  caffer,  Kaalfontein, 
Transvaal  (Bedford),  and  from  Pedetes  sp.,  Nairobi,  Kenya  Colony 
(U.S.N.M.  162194). 

Female  (Fig.  194).  Length  2  mm.  A  very  stout-bodied  form.  Head 
(Fig.  195  B)  truncate  anteriorly  and  beset  with  a  circlet  of  small,  sclerotic 
paints ;  post-antennal  angles  very  slight,  the  morphological  position  of  the 
posterior  angles  marked  by  a  sclerotic  plate  which  bears  a  long  and  a  short 
seta.  Thorax  scarcely  longer  than  the  head  and  about  twice  as  broad, 
dorsally,  with  a  small,  sclerotic  spur  arising  just  lateral  of  each  spiracle 
and  with  the  posterior  lateral  angles  strongly  sclerotic.  Sternal  plate  lack- 
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ing.    First  pair  of  legs  small,  with  slender  claw,  second  and  third  p^^" 
large  and  stout,  with  stout  claw. 

Abdotnea  membranous  throughout  except  for  the  usual  sclerotic  are^-* 
each  segment  with  but  a  sii^le  transverse  row  of  many  setae,  these  stotf  ^' 


Fig.  19A.—Eutiti0fftialhus  detttieulatus  Cununings,  male  and  femak. 

some  rather  strongly  clavate,  and  all  truncate  at  the  apex.  Paralergal 
plates  triangular  in  form  with  the  apical  angles  strongly  lobate  and  each 
plate  bearing  a  pair  of  long  setae;  spiracles  very  small  and  not  included 
within  the  paratergal  plates.  Genital  plate  (Fig.  195  A)  narrow,  trans- 
verse, with  a  longitudinal  arm  at  each  end;  gonopophyses  very  small; 
apical  angles  of  the  ninth  segment  beset  with  a  slender  spine. 

Male  (Fig.  194).   Length  1.25  nun.   In  general  form  and  appearance 
closely  resembling  the  female.    Getiitalia  (Fig,  195  C)  quite  small,  the 
basal  plate  undivided,  the  parameres  {par)  slender,  tapering,  and  the 
[320] 
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Fig.  195. — EtUmognathiu  dentieulattu  Cmrnnings :  A,  genital  region  of  fenuile ;  B,  an- 
terior portion  of  bead ;  C,  genitalia  of  male. 

^ices  curved  inward  and  inclosing  the  small  V-shaped  pseudopenis ;  there 
is  an  indistinct,  oval  endomeral  ring  (e). 

Notes. — As  indicated  in  the  discussion  of  the  genus,  the  writer  is  somewhat 
doubtful  if  die  other  species  icduded  in  Eutinogtialhiu  are  really  congeneric  with 
E.  dtntifvlalus,  although  certainly  the  generic  separation  of  the  males  would  present 
difficulties.  E,  tUntieuhtus  is  a  very  distinctive  and  easily  recognizable  form. 


2.  Eulinognathus  aculeatus  (Ni 
Figs.  196,  197 


19IZ  Hatmatopimu  {Polypiax)  aculeatus  Neumann,  Bulletin  de  la  Soeiiti  Zoolo- 

gique  de  France,  37: 143-145;  t.  figs.  5-6. 
1916.   Eulmognathus  atulealus  (Neumann),  Ferris,  Proceedings  of  the  California 

Academy  of  Sciences,  (4),  6: 168. 

Pk£VIOUS  Records.  Apparently  known  only  from  the  original  record, 
from  "Dipus  sp.,"  Djerba,  Tunis, 

Specimens  Examined.  Frcwn  Allactaga  mongolica  longior,  Oiing- 
ning-chow,  Kansu,  China  (U.S.N.M.  155188). 

Fbuale  (Fig.  196).  Length,  as  given  by  Neumann  for  the  types, 
1 .  58  mm.,  but  in  the  specimens  at  hand  not  exceeding  1 .  25  mm.  A  stout- 
bodied  species.  Head  (Fig.  197  A)  short  and  stout,  truncate  anteriorly 
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and  beset  on  the  ventral  side  anteriorly  with  sclerotic  tubercles.  The  num- 
ber of  these  tubercles  may  vary  slightly,  but  the  typical  arrangement  is 
that  of  the  figure,  there  being  a  tri-lobate  tubercle  at  the  anterior-lateral 
angle  of  the  head,  a  single  tubercle  flanking  the  "mandibles"  and  a  pair 
close  tt^ther  near  each  antennal  base.  Fost-antennal  angles  of  the  head 
very  slight  and  posterior-lateral  angles  obsolete.  Antennas  with  a  pair  of 
small  tubercles  on  the  ventral  side  of  the  first  segment  and  with  a  lobe  or 
tubercle  on  the  dorsal  side  of  the  same  s^ment. 


Fig.  196. — Eutinognalhtu  acutealus  (Neumann),  male  and  female.    From  specimens 
from  Alloc laga  mtmgoUca. 

Thorax  scarcely  as  long  as  the  head  and  about  twice  as  wide,  a  very 
small  tubercle  flanking  each  spiracle,  the  posterior  lateral  angles  not  scle- 
rotic; sternal  plate  (Fig.  197  £)  present,  irregular  in  form.  Legs  of  the 
type  of  the  genus. 
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Abdomen  membranous  throi^hout  except  for  the  usual  areas,  the  s^- 
ments  both  dorsally  and  ventrally  for  the  most  part  with  two  rows  of 
setae  which  are  somewhat  fusifonn  and  toward  the  base  of  the  abdomen 
tend  to  become  noticeably  stout,  Paratergal  plates  (Fig,  197  B)  somewhat 
elongate  quadrate  with  the  posterior  angles  strongly  lobcd,  only  a  portion 
of  the  plate  being  sclerotized  and  this  inclosing  the  spiracle;  each  plate 
with  one  short  and  one  long  seta.  Genitai  region  (Fig.  197  D)  with  a 
narrow,  transverse  genital  plate ;  gonopophyses  small  and  indistinct;  apices 
of  the  ninth  segment  with  a  stout  spine. 


Fig.  197. — Eutmognatiius  aetdtatiu  (Neumann)  :  A,  anterior  portion  of  heaii ;  B,  pa- 
ratergite ;  C,  genitalia  of  male ;  D,  genital  region  of  female ;  E,  sternal 
plate. 

Male  (Fig,  196).  Length  1  nmi.  In  general  form  closely  resembling 
the  female  but  with  only  a  single  row  of  setae  on  each  abdraninal  tergite 
and  stemite,  except  possibly  the  second  tergite,  which  seems  to  have  two. 
Gemtalia  (Fig.  197  C)  quite  similar  to  those  of  E.  denticulatus,  the  basal 
plate  (bp)  large  and  broad,  the  parameres  (par)  about  two-thirds  as  long 
as  the  basal  plate,  slender  and  curved  and  inclosing  the  small  V-shaped 
pseudqpenis  {PP)  and  a  ring-shaped  endomeral  piece  (e). 

Notes. — The  identification  o{  the  gpeciraens  at  hand  with  E.  aculeatiu  is  open 
to  some  question.  The  description  by  Neumann  was  based  upon  the  female  alone,  and 
his  figures  are  incomplete.  But  in  the  form  and  arrangement  of  the  tubercles  on  the 
ventral  side  of  the  head  and  in  the  form  of  the  paratergal  plates  of  the  abdomen 
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there  is  very  close  agreement.  NeunMim  states  that  in  his  specimens  the  ibdonuoal 
segnienls  bear  but  a  single  row  of  setae.  In  view  of  other  characters  this  ttilai>0>^ 
may  be  discounted.  The  probabihties  are  that  but  a  single  species  is  invdved. 


\ 


3.  Eulinognatbus  biuncatus  n.  sp. 
Figs.  196, 199 

Specimens  Examined.  Numerous  males  and  females  from  Dipodipi 
sotuerbyi,  Shctisi,  China  (U.S.N.M.  1S5092).   Holotype  a  female. 

Female  (Fig.  198),  Length  1.25  mm.  Somewhat  less  stout-bodiL^  "^ 
than  the  preceding  species  of  the  genus,  but  in  general  very  closely  re-^-^ 
semblii^  £.  aculeatus  (Neumann).  Head  (Fig.  199  A)  with  somewha -^f 
more  prominent  post-antennal  angles  than  in  E.  acuteaius  and  with  but  ^^^ 
pair  of  sclerotic  hooks  on  each  side  ventrally  near  the  anterior-latera,    — ' 


Fig.  196.— EtUinagtulhiu  bituiealm  n.  sp.,  male  and  female. 
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^uigte.  Thoracic  and  abdominal  characters  essentially  as  in  £.  aculealus, 
^lie  abd<Hninal  tergites  and  sternites  for  the  most  part  with  two  rows  of 
^c«tae.  Gemtal  region  (Fig.  199  B)  differing  only  in  slight  details  from 
^liat  of  E.  (uuteatus. 


Fig.  199. — EMlittognatkia  biitncaliu  a.  sp.:  A,  anterior  porticMi  of  head;  B,  genital 
region  of  female;  C,  genitalia  of  male. 

Male  (Fig,  198).  Lei^h  1  mm.  Head  and  thorax  as  in  the  female. 
Abdomen  with  but  a  single  row  of  setae  to  each  segment,  dorsally  and 
ventrally,  these  somewhat  less  numerous  and  more  slender  than  in 
£.  acuieatus. 

Genitalia  (Fig.  199  C)  essentially  as  in  E.  aculeatM,  but  the  basal 
plate  (bp)  irregular  and  expanded  posteriorly  and  the  pseudopenis  (pp) 
stouter. 


4.  Eulinognathus  americanus  Ewii^ 
Fig.  200 
Ewit^,  Jtntmal  of  the  Waskington  Academy  of 
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Fig.  200.— Eulinogtiatluu  amtrieantu  Ewing:  A,  female;  B,  sternal  plate;  C,  para-    ' 
tergitc;  D,  genital  r^ion  of  female. 

Phevious  Records.  Known  only  from  3  single  female  from  Ctt- 
nomys  brasitiertsis,  Salade  River,  Paraguay. 

Speciuens  Examined.  A  single  female  from  Ctenottiys  sericeus, 
Upper  Rio  Chico,  Patagonia  (U.S.N.M.  84194). 

Feuale  (Fig.  200).  Length  .8  mm.  Head  short  and  broad,  slightly 
rounded  anteriorly  and  with  the  antennae  set  dose  to  the  anterior  margin, 
the  post-antennal  and  posterior-lateral  angles  undeveloped ;  ventral  side  of 
the  head  without  sclerotic  hooks,  the  dorsal  side  with  a  sclerotic  transverse 
bar  along  the  anterior  margin ;  the  long  seta  usually  present  at  the  portion 
of  the  posterior-lateral  angles  lacking.  Thorax  scarcely  l<»iger  than  the 
head  and  less  than  twice  as  wide;  sternal  plate  (F^.  200  B)  strongly  de- 
veloped ;  legs  with  the  middle  pair  intermediate  in  size  between  the  first 
and  third  pairs. 
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Abdomen  as  in  the  other  species  of  the  genus,  the  paratei^  plates 
quite  large,  with  the  posterior  angles  strongly  lobed,  each  plate  with  a 
short,  truncate  seta  (Fig.  200  C)  which  has  the  appearance  of  being  the 
bas«  of  a  broken  seta;  spiracles  inclosed  within  the  paratei^al  plates. 
A-txlcxninal  s^ments,  both  dorsally  and  ventrally,  with  but  wie  distinct 
row?  of  setae,  ahhough  on  some  segments  a  fragmentary  second  row  ap- 
pears, the  setae  numerous,  slender,  and  truncate-tipped.    Genital  region 

(Fig.  200  D)  with  no  distinctive  features.    Spiracles  exceedii^ly  small, 

present  only  on  the  third  to  seventh  segments. 

Notes. — The  original  description  of  this  species  is  inadequate  and  is  unaccom- 
P*nicil  br  figures.  The  identification  is  based  upon  community  of  host  genus  and  the 
Vossusion  of  the  curious  truncate  setae  of  the  paratergal  plates.  It  is  worthy  of 
'K>te,  however,  that  Hoplopleura  ditgrega  Ferris,  although  otherwise  very  different  in 
appearance,  likewise  possesses  these  curious,  truncate  setae  on  the  paratergal  plates. 
^'  >s  possible  that  the  discovery  of  further  species  will  reveal  a  connection  between 
"•^^e  lama  in  spite  of  the  present  classiBcation. 

That  the  species  at  hand  is  really  congeneric  with  E.  denlkulatus  or  even  with  the 
'^hep  species  here  referred  to  Eulitu)gnathut  seems  very  doubtful  to  the  present 
**^**r.  However,  it  may  be  allowed  to  remain  here  for  the  present,  the  number  of 
*°*'dniiiat  spiracles  forming  a  convenient  bond. 


5.  Eulinognathus  parvus  (Kelli^g  and  Ferris) 
Fig.  201 

'^'^-  HatmodipsHS  Parvus  Kellogg  and  Ferris,  Anoplura  and  Mallophaga  of  North 
American  Mammals,  Stanford  University  Publicati<ms,  University  Series, 
pp.  3(W2;  t  fig.  12;  pi.  2,  fig.  4;  pi.  4,  fig.  6. 

™-  ?  parvtu  KelloK  »nd  Ferris,  Ferris,  "CaUlogue  and  Host  List  of  the  Ano- 
plura," Proetedings  of  the  California  Academy  of  Sciences,  (4),  6:  179. 

■E^KEVious  Records.    Known  only   from  the  original  record,   from 
^^^4tiMm  peruanum,  Peru.  The  female  only  is  described. 
Specimens  Examined.  The  types. 

Female  (Fig.  201).  Length  .8  mm.  Head  very  short,  beii^  as  wide 
^  *^i^,  without  post-antennal  angles  and  without  a  constricted  occipital 
•^'^n,  also  without  the  usual  long  setae  markii^  the  position  of  the  post- 
""^^iinal  angles;  dorsal  side  somewhat  sclerotic.  Thorax  scarcely  longer 
"'***  the  head  and  about  one  and  a  half  times  as  wide;  sternal  plate  large 
*"**  heavily  sclerotic,  with  free  margins,  from  nearly  circular  to  oval  in 
'"^Pe.  First  pair  of  legs  small,  with  slender  claw,  second  and  third  pairs 
^Be  and  stout,  with  stout  claw  and  with  division  between  tibia  and  tar- 
™»  obsolete. 

Abdomen  broadly  oval,  membranous  throughout  except  for  the  ninth 
l**?ite  and  the  genital  plate;  paratergal  plates  present  on  the  second  to 
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Fig.  Xl.^EuliHognathus  parvus  (Kellogg  and  Ferris):  A,  female;  B,  paratergite; 
C,  genital  r^ion  of  female. 


sixth  segments,  all  of  about  the  same  shape  (Fig,  201  B),  the  angles  pro- 
duced into  sharp  lobes  and  the  posterior  margin  bearing  a  minute  seta; 
spiracles  very  small,  present  only  on  the  third  to  seventh  segments ;  setae 
very  few,  arranged  in  a  single  row  dorsally  and  ventrally  on  each  seg- 
ment, the  dorsal  row  including  but  two  median  and  a  single  submarginal 
seta,  and  the  ventral  row  with  two  to  four  median  and  a  submarginal  seta. 
Cetalal  area  (Fig,  201  C)  with  a  small  genital  plate;  gonopophyses  dis- 
tinct ;  apical  angles  of  the  ninth  stemite  terminating  in  a  tooth-like  seta. 

Notes. — This  species  has  suffered  somewhat  at  the  hands  of  the  present  writer, 
being  first  quite  erroneously  referred  to  Hoemodipnu,  later  placed  as  of  uncertain 
position  and  erroneously  said  to  have  been  described  from  immature  specimens.  It 
was,  however,  suggested  by  the  writer  that  the  species  might  be  referable  to  Euli- 
Kognafhiu,  and  this  placing  is  here  tentatively  adopted,  the  possession  of  but  five 
pairs  of  abdoniinal  spiracles  apparently  allying  it  with  that  group.  It  will  tffobablj 
be  referred  to  a  distinct  genus  eventually,  however. 
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Genus  HAEMODIPSUS  Enderlein 

1904.   Hatmoiiptvs  Enderlein,  Zoologischer  AnM*iger,  28:139,  143. 
1906.   Haemodiptm,   Dalla  Torre,  "Anc^lura,"   in    IVyttmon't  Genera  Imeelomm, 
p.  IS. 

1909.  Haematopiitus  (Polyplax)  Neumann,  Archives  He  Parasttologit,  13:536. 

1910.  Hatmcdipttu,  Mjaberg,  Arkw  for  Zoologi,  6: 13: 165. 

1915.  Haemodipau,  Kellogs  and  Ferris,  Anopiura  and  Mollophaga  of  North  Ameri- 

can Mammatt,   Stanford  Universt^   Publicatiom,   University   Scries,  pp. 
27-58. 

1916.  Haemodiptiu,  Ferris,  "CitalogiK  and  Host  List  of  the  Anc^lura,"  Proceed- 

ings of  the  California  Academy  of  Sciences,  (4),  6: 151. 
1929.   Haemodipsns,  Ewing,  UanMol  of  Bxlemal  Parasites,  pp.  136,  139. 

Anopiura  without  eyes;  with  five-segmented  antennae  which  are  not 
sexually  dimorphic ;  with  the  first  pair  of  legs  small  and  with  slender 
claw,  the  second  and  third  pairs  equal,  moderately  stout  and  with  stout 
claw ;  abdomen  membranous  throughout  except  for  the  usual  areas  on  the 
ninth  tergite  and  the  genital  r^on;  paratergal  plates  (^pleuritcs)  en- 
tirely lacking  in  the  type  species,  present  as  minute  vestiges  on  the  third 
to  sixth  segments  in  others ;  each  abdominal  s^ment  in  both  sexes-  with 
but  a  single  transverse  row  of  setae  dorsally  and  ventrally;  gonop(q)hyses 
greatly  reduced,  being  but  mere  vestiges  marked  by  the  presence  of  setae ; 
thoracic  sternal  plate  present  in  varying  development,  but  with  its  mar- 
gins not  free.  Spiracles  present  on  the  third  to  eighth  abdominal  segments. 

Hosts.  Members  of  the  rodent  family  Leporidae,  the  rabbits  and 
hares. 

Typ£  OF  THE  Genus.  Pediculus  lyriocephaius  Burmeister. 


Synonyuical  List  of  Names  Fkeviously  Used  in  the  Gehvs 
Note. — Names  in  italics  are  syn<»yms  of  the  tiaine  with  which  they  are  coupled. 

lyrtocephalus  (Burmeister). 

Pediculus  lyriocefihalus  Burmeister. 

Pediculus  lyrieeps  Nitzsch. 

Haematopinns  lyriocephalns  (Burmeister). 

Haematopimis  (Polyplax)  tyriocephains  (Burmeister). 
parvus  Kellogg  and  Ferris. 

Eulinognathns  parvus  (Kellogg  and  Ferris), 
setoni  Ewing. 

Haemodipnis  ventrieoms  (Denny)   (part^  mbidentification). 
fentricosus  (Denny)  (part). 

Haemafopinns  ventricosus  Denny. 

Polyplax  ventricosa  (Denny). 
ventricosus  (Denny)  (part;  misidentification). 

Haemodipsui  setoni  Ewing. 

[329] 


ibvCoogIc 


60  CONTRIBUTIONS  TOWARD  A 

Notes. — It  is  unfortunate  that  the  species  lyriactphalw  was  adopted  as  the  tyt* 
of  Haemodipius,  since  it  is  apparently  quite  rare  and  even  yet  is  known  only  in  the 
female.   There  is  a  very  considerable  degree  of  difference  between  it  and  tiie  nth'' 
two  species  here  referred  to  the  genus,  but  they  do  geem  to  constitute  a  naltif^ 
group,  although  it  must  be  admitted  that  perhaps  the  occurrence  of  these  spec*** 
upon  hosts  of  a  single  family  has  unduly  influenced  our  judgment  as  to  the  deg**^ 
of  relationship  of  the  lice.   Haemodipmi  parvus  Kello^  and  Ferris  is  regarded    *^ 
the  writer  as  improperly  referred  to  thia  genus  and  is  here  placed  elsewhere 

1.  Haemodipsus  lyriocephalus  (Bumieister) 
Figs.  202,  203 
1839.  Pedieuius  lyriocephalus  Burmeister,   Centra  Itueclontm,  Rkytieola,  Speeir-^'^ 

11:  fig.  7. 
1842.   Hiumalopinus  lyriocephalus  (Burmeister),  Denny,  Monographia  Anoplurui lu^^ 

Britanniae,  p.  27;  pi.  24,  fig.  4. 
1864.  Pedieuius  lyriceps  Nitisch,  Zeittchrift  fur  den  gesamten  Niitunmssentchaftt*'^ 

23:24. 
1874.  Haematopinus  lyriocephalus  (Burmeister),  Giebel,  Insecia  Episoa,  pp.  39-40; 

pi.  2,  fig.  2. 
1880.   Haemaiopinis  lyrioeefhalus  (finnndster),  Piaget,  Les  Pedieutmes,  pp.  641- 

642;  pi.  52,  fig.  5. 
1904.   Haemodipsus  lyriocephalus   (Burmeister),  EmJerldn,  Zoologiscker  Anttiger, 

28: 143. 

1908.  Haemodipsus  lyriocephalus  (Burmeister),  Dalla  Torre,  "Anophua,"  in  Wyts- 

man's  Genera  Inseclorum,  p.  15. 

1909.  Haematopinus    {Potyplax)    lyriocephalus    (Burmeister),   Neumann,   Arclrivet 

de  Parasilologie,  13:  528. 

1910.  Haemodipsus   lyriocephalus    (Burmeister),    Mjoberg,   Arkiv   far   Zootogi,   6; 

13 :  165. 
1913.  Haemodipsus  lyriocephalus  (Burmeister),  Evans,  Proceedings  Royal  Physical 
Society  Edinburgh,  19:94. 

1915.  Haemodipsus  lyriocephalus  (Burmeister),  Kellogg  and  Ferris,  Anoplura  and 

Mallophaga  of  North  American  Mammals,  Stanford  University  Publica- 
tions, University  Series,  p.  28. 

1916.  Haemodipsus  lyriocephalus  (Burmeister),  Ferris,  "Catalogue  and  Host  List  of 

the  Anoplura,"  Proceedings  of  the  California  Academy  of  Seimces,  (4), 
6: 151. 
1929.  Haemodipsus  lyriocephalus  (Burmeister),  Ewing,  Manual  of  External  Para- 
sites, p.  140. 

Previous  Records,  Apparently  known  only  from  Lepus  timidus  in 
Europe. 

Specimens  Examined.  Three  adult  females  and  several  imtnature 
specimens  in  the  Piaget  Collection  (British  Museum)  from  Lepus  timidus 
and  "sur  un  lievre"  and  two  females  from  Lepus  ghciatis,  without  indi- 
cation of  locality  (Molteno  Institute). 

Female  (Fig.  202).  Length  2.5  mm.  Head  (Fig.  203  B)  elongate, 
almost  cylindrical,  slightly  pointed  anteriorly,  without  post-antennal  or 
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ocdpitaj  aisles,  the  lateral  margins  of  the  hind  head  but  little  convex  and 
witli  a  narrow,  longitudinal,  sclerotic  area ;  su[q>ortit^  framework  of  the 
looath  parts  (Fig.  203  D)  large  and  cmispicuous.   Thorax  relatively  small. 


''K.  lSS.~Haemodipjiu  tyriocephaltu  (Bunneibter),  female,  from 
put  limidtu  (FiaKct  Odlection). 

shorter  than  the  head  and  but  little  wider,  cylindrical,  the  notum   (Fig. 
303  C)  suf^ressed,  the  mesothoracic  pleurites  connecting  across  the  dor- 
sinn;  sternal  plate  present  as  an  ill-defined,  slightly  elongate  sclerotic  area. 
i^gs  relatively  small,  the  middle  and  posterior  pairs  not  strongly  flattened. 
Abdomen  oval,  membranous  throughout,  without  the  slightest  trace  of 
paratergites  (=  pleurites).   Setae  numerous,  slender,  arranged  both  dor- 
sally  and  ventrally  in  median  and  lateral  groups.    Genital  region  (Fig. 
203  A)  with  a  conspicuous,  narrow,  transverse  genital  plate ;  gonopophyses 
practically  obsolete,  their  positions  marked  chiefly  by  a  row  of  small  setae ; 
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Fic.  203.— Haemodipsus  lyriocephalus   (Bunneister) :  A,  genital   region;   B,  head; 
C,  dorsum  of  thorax;  D,  outlines  of  poTti<Mis  of  mouth  parts. 


apical  angles  of  the  ninth  sternite  with  a  tubercle  bearing  a  single  long 


Notes. — The  form  of  the  head  and  the  entire  absence  of  paratergites  distinguish 
this  species  sharply  from  others  of  the  genus.  In  general  character  it  resembles  sooK 
of  the  species  of  Linognathus,  but  in  all  the  members  of  the  latter  genus  the  gono- 
popbyses  are  strongly  developed. 

2.   Haemodipsus  ventricosus  (Denny) 

Figs.  204,  20S  A.  C,  D,  F,  C 

1842.  HaematopiKus  vtntricostu  Denny,  Monographic  Anoplitromm  Britaiiniae,  p.  30; 

pi.  25,  lig.  6. 
1874.   Haematopinut  ventriconts  Denny,  Giebel,  Insecta  Epixoa,  p.  47. 
1880.  Haematopimis  vtiUricosuj  Denny,  Piaget,  Let  PedieuUnts,  p.  642. 
1896.   Haematopinus  venlrKOtut  Denny,  Osbom,  UniUd  Stales  DepartmenI  of  Agri- 
culfvre.  Division  of  Entomology,  Bulletin  (new  series),  5:182.    (Pocsibly 
in  part  a  misidenliiication ;  see  H.  setoni  Ewing.) 
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1904.     fiatModifttu  vtntrieos%s  (Denny),  Enderlein,  Zoologischtr  Atutiger,  28: 143. 

1908.  Hatmodiptiu  vtntrieotuj   (Detmy),  Dalla  Torre,  "Anoplura,"  in  fVytsinan't 

Genera  Instttorwn,  p.  15. 

1909.  UaematopiMU  {Polyplax)  veniricosut  (Denny),  Neumann,  Archivts  dt  Para- 

fUologit,  13:  527-528;  fig.  27. 

1910.  Hatmodipnu  ventrieotut  (Denny),  Mjoberg,  Arkiv  for  Zaologi,  6: 13: 165. 


Fig.  204.— Hatmodipsut  venlrkosus   (Denny),  male  and   female.    From   specimeni 
from  Oryctolagtu  cunieuliu  (British  Museum). 

1913.   Polypiax  vtniricota    (Denny)    Evans,   Proctedingt   Royal  Physical  Socitiy 

EdMburgk,  19:94. 
1913.  Hoemodipstu  ventriconit  (Denny),  Johnston  and  Harrison,  Proceedings  of 

the  Royal  Society  of  Queetulattd,  24: 107. 

1915.  HaetKodipsus  ventrieotus  (Denny),  Kellogg  and  Ferris,  Anoplvra  and  Uallo- 

phaga    of   North   American   Mammals,    Stanford    University    Publications, 
University  Series,  p.  28.  (Part;  part  misidentificaticMi ;  see  H.  setoni  Ewing.) 

1916.  Haemodipitit  ventricoms  (Denny),  Ferris,  "Catalogue  and  Host  List  of  the 

Anoplura,"  Proceedings  of  the  California  Academy  of  Sciences.  (4),  6: 1S2. 
(Fart;  part  misidentification ;  see  ff.  selotU  Ewing.) 
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1924,  Hatmodiptus  vtntrieonu    (Denny),   Ewing.  Americam  Joimai  of  Trofi'^ 

Medicint,  4:  550. 
1929.  Haemodipsus  ventricosvs   (Denny),  Ewing,  Mcmuat  of  Eiltmal  Paraii*"' 

p.  140. 


\ 


medical  joumala  having  to  do  with  this  specie*  and        . 
the  transmission  of  tularemia  are  omitted  from  this  biB-**" 


Note. — References  i 

significance  aa  a  vect(»'  i) 
ogiaphy. 

Previous  Records.  Many  times  recorded  from  the  European  rabh^^^ 
Lepus  cuniculus,  and  iiom  "domestic"  rabbits.  Neumann  has  recorded  i* 
also  {rom  Lepus  timidus,  although  possibly  erroneously.  Records  of  it 
from  native  rabbits  and  hares  tn  the  United  States  are  erroneous  a 
refer  to  H.  setom  Ewing. 

Specimens  Examined.    From  Oryctolagus  cuniculus  without  indii^ 
tion  of  locality  (British  Museum)  and  Victoria,  Australia  (Stanford  C 
lection) ;  "Belgian  hare,"  Dallas,  Texas  (Bishop),  and  Knoxville,  Tcb 
nessee  (Stanford  Collection). 


^r.O 


""^ 


¥ia.  2Ql.—Haemodipsus  ventrkosus  (Denny);  A,  dorsum  of  thorax;  C,  sternal 
plate;  D,  genital  region  of  female;  F,  paratergitc;  G,  genitalia  of  nuk. 
Haemodipsut  setotu  Ewing:  B,  sternal  plate;  E,  paratergite;  from  speci- 
men from  Lepua  califomkus,  California. 
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f  EiiALE  (F^.  204).  Length  1.5  mm.  Head  of  a  very  distinctive 
Eorni,  relatively  small  and  somewhat  deflexed,  the  fore  head  rounded,  the 
lateral  margins  of  the  hind  head  stroi^ly  swollen,  each  forming  almost  a 
sector  of  a  circle,  the  occipital  region  forming  a  neck ;  lateral  margins  of 
the  hind  head  without  a  sclerotic  area. 

T^horax  shorter  than  the  head  and  scarcely  one  and  a  half  times  as 
wide,  the  lateral  margins  revolute  toward  the  ventral  side,  the  condyles 
of  the  coxae  (Fig.  205  A)  thus  being  concealed;  sclerotic  transverse  bands 
oi  the  pleurites  not  uniting  across  the  dorsum ;  sternal  plate  (Fig.  205  C) 
s°^^^cwhat  irr^;ular  and  variable,  but  typically  narrow  and  transverse,  its 
™*tgins  not  free.  Legs  of  the  form  typical  for  the  genus. 

Abdomen  of  a  characteristic,  pyrifonn  configuration;  setae  slender, 
Arranged  both  dorsally  and  ventrally  into  median  and  marginal  groups; 
PVateigttes  present  on  the  third  to  sixth  segments,  exceedingly  minute, 
forming  merely  a  slight  tooth  (Fig.  205  F)  which  bears  a  long  seta  at  its 
base.  Spiracles  small.  Centtal  region  (Fig.  205  Z))  with  a  narrow,  trans- 
verse genital  plate ;  gont^physes  slightly  more  strongly  developed  than  in 
H,  lyriocephalus;  apical  angles  of  ninth  s^ment  each  with  a  long,  stout 
seta. 

Male  (Fig.  204),  Length  1  mm.  Qosely  resembling  the  female,  but 
body  somewhat  less  pyriform.  Genil{Uia  (Fig.  205  G)  of  a  simple  type, 
the  basal  plate  (bp)  broad,  its  apex  articulating  with  the  stout,  curved 
parameres  {par),  which  inclose  between  their  apices  the  very  small,  wedge- 
shaped  pseud(^>enis  (pp )  and  between  their  bases  the  quite  large  penis  (p) . 

Motes. — The  writer  agrees  with  Ewing's  conclusion  that  specimens  from  Ameri- 
can "jack  rabbits"  are  distinct  from  H.  wntncosiu.  The  differences  will  be  dis- 
cussed in  connection  with  the  latter  species. 


3.  Haemodipsua  setoni  Ewing 
Fig.  205  B,  E 

1896.  Hatmatopmut  venirieosvs  (Denny),  Osbom,  UnUtd  Stalet  Deparimenl  of 
AgrietUUtrt,  Division  of  Entomology  Bultetin  (new  series),  5: 182.  (Prob- 
ably in  part.) 

1915.  Haemodipsus  ventrieosus  (Denny),  Kello^  and  Ferris,  Anoplura  and  Mallo- 

fhaga  of  North  American  Mammals,  Stanford  University  Publications, 
University  Series,  pp.  28-30;  t  fig.  11;  pi.  2,  fig.  2;  pi.  4,  fig.  S;  pL  5, 
fig.  12.    (Uisidentilication.) 

1916.  Hatmodiptus  ventricoms   (Denny),  Ferris,  "Catalogue  and  Host  List  of  the 

Anoplura,"  Proctedingt  of  tht   California  Academy  of  Scienets,   (4),  6: 
152.    (Part;  misidentifieation.) 
1924.   Haemodipsiu  sttoni  Ewing,  American  Jovmal  iff  Tropical  Medicine,  4:54ft- 
549. 
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Previous  Records.  It  is  very  probable  that  specimens  recorded  by 
Osbom  frcMn  Lepus  campestris  in  Iowa  as  H.  ventrwosus  are  this  species. 
Those  recorded  by  Kellogg  and  Ferris  and  by  Ferris  from  Lepus  calif or- 
nicus  in  California  and  Arizona  are  certainly  so.  Recorded  by  Ewing  as 
H.  setoni  from  Lepus  califomicus  melanotis,  Wichita,  Kansas,  and  L. 
califomicus  califomicus,  San  Diego,  California. 

Sfeciuens  Examined.  Those  upon  which  the  previous  records  by 
Kellogg  and  Ferris  and  by  Ferris  were  based,  and  others  from  Lepus 
glacialis,  without  indication  of  locality  (Molteno  Institute). 

Notes. — This  species  is  so  very  similar  to  H.  veitlricosnt  that  comparative  notes 
only  will  be  given.  It  differs  in  the  relatively  much  larger  head  and  in  having  the 
lateral  margins  of  the  hind  head  perhaps  less  swollen  than  in  vtnlricosiu.  The  hind 
head  is  relatively  somewhat  longer  than  in  vttitrieosus,  although  the  character  utilised 
by  Ewing,  "temporal  region  of  head  about  as  broad  as  long,"  appears  to  the  writer  to 
be  illusory.  The  sternal  plate  of  the  thorax  is  definitely  larger  than  in  ventritosiu 
and  of  a  somewhat  hexagonal  form  instead  of  being  transverse  (Fig.  205  B),  The 
abdomen  is  oval  rather  than  pyriform  and  the  paratergites  (Fig.  205  E)  arc  larger 
and  better  developed  than  in  ventricosus.  It  is  noticeably  larger  than  ventrteostu, 
specimens  from  the  type  host  attaining  1.8  mm.  tor  the  female  and  1.5  mm.  for  the 
male,  while  those  from  Ltptu  glacialis  attain  2  mm.  for  the  female. 

The  diEEerenccs  between  H,  vtntricottu  and  H,  setoni  are  thus  slight,  hut  they 
appear  to  be  significaat  and  the  recognition  of  H.  setoni  appears  to  be  justified. 


C3enus  LINOGNATHUS  Enderlein 

1904.  TricAoKfiu  Enderlein,  Zoologiseher  Anaeiger,  28: 139,  141.    (Preoccupied.) 

1905.  Linognathus  Enderlein,  i&iif.,  29:  194. 

1906.  Linognathus,  Dalla  Torre,  "Anoplura,"  Wytsman's  Genera  Insectorutn,  p.  12. 

1909.  Haematopimu  (Linognalhus),  Neumann,  Arefwes  de  Parasilologie,  13:529- 

53a 

1910.  Linognathuj,  Mjoberg,  Arkiv  for  Zoologi.  «:  IS6. 

1913.  Unognathvs,  Patton  and  Cragg,  Textbook  of  Medical  Entomology,  p.  544. 

1915.  Ltnognathiu,  Kellogg  and  Ferris,  Anoplura  and  Mallophaga  of  North  Anuri- 

ean  Mammals,  Stanford  University  Publications,  University  Series,  p.  10. 

1916.  -Linognathiis,  Ferris,  "Catalogue  and  Host  List  of  the  Anoplura,"  Proceedings 

of  the  California  Academy  of  Sciences,  (4),  6: 1S9.    (Part.) 
1929.   Linognalhus,  Ewing,  Manual  of  External  Parasites,  pp.  136^  138. 

Anoplura  without  eyes;  with  five-segmented  antennae  which  are  not 
sexually  dimorphic;  occiput  produced  into  the  thorax;  the  anterior  legs 
normally  (in  all  but  one  species)  with  tibia  and  tarstis  separate  and  with 
slender  claw,  the  middle  and  posterior  legs  with  tibia  and  tarsus  fused, 
enlarged  and  with  broad,  heavy  claw ;  paratergal  plates  always  entirely 
lacking;  spiracles  present  on  third  to  eighth  abdominal  segments,  more  or 
less  globular  and  not  borne  within  sclerotic  tubercles;  tergal  and  sternal 
plates  lackit^  except  for  the  usual  ninth  tei^ite  in  the  female  and  various 
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plates  in  the  genital  r^on  of  both  sexes;  derm  of  the  abdomen  normally 
membranous  throughout  and  more  or  less  squamate-reticulate,  sometimes 
slightly  sclerotic  and  pigmented;  abdominal  setae  arranged  usually  in  a 
characteristic  pattern,  the  majority  of  the  s^ments,  both  dorsally  and 
ventrally,  with  tme  transverse  row  and  with  a  second  row  represented  by 
a  medium  group,  the  margins  of  at  least  the  seventh  and  eighth  segments 
with  long  slender  setae,  the  pattern  of  setae,  however,  sometimes  obscured 
by  an  increase  in  the  number ;  thorax  with  the  pleurites,  which  constitute 
the  greater  part  of  the  apparent  dorsum,  not  united  across  the  meson; 
gonopophyses  present,  their  apices  free;  spermatheca  present,  its  openii^ 
into  the  uterus  marked  by  a  sclerotic  scar ;  apex  of  the  abdomen  of  the 
female  ventrally  with  a  pair  of  non-sclerotic  lobes;  genitalia  of  the  male 
of  a  rather  constant  type,  the  parameres  and  pseudopenis  and  usually  a 
ring-like  endomeral  piece  present;  genital  plate  of  the  male  not  lyriform 
(except  in  one  species). 

Hosts.  With  the  excepticHi  of  a  single  species,  which  occurs  <»i  mem- 
bers of  the  family  Canidae  of  the  Order  Camivora,  all  the  known  species 
are  from  members  of  the  ungulate  Order  Artiodactyla.  Within  this  Order 
the  hosts,  with  the  single  exception  of  one  species  of  the  family  GirafiRdae, 
are  members  of  the  family  Bovidae,  the  cattle,  sheep,  goats,  antelopes,  and 
similar  forms.  The  genus  may,  in  fact,  be  regarded  as  characteristic  of 
this  family. 

Type  of  the  Genus.  Pediculus  setosus  Olfers  (=  Pediculus  pitiferus 
Burmeister). 

Synonvhical  List  of  Nauzs  FasviousLV  Used  in  thk  Grkus 
NoTx. — Names  in  italica  are  jyngnynu  of  the  name  with  which  they  are  coupled. 

africantu  Kellogg  and  Paine. 

Lhtognathut  stenoptit  (Burmeiater)  (part,  misidentification). 
angulatut  (Piaget). 

Hatmalopinus  onjrwloliu  Piaget 

Haemalopiniu  ungulaltu  Fiaget  (misprint). 

Linognalhus  ungulaliu   (Fiaget). 
tuigtilatus  (Fiaget)  (mis identification). 

Linognathus  gaiella  Mjoberg. 
ottt/nnaftM  (Fiaget). 

Linognathus  tibialis  (Piaget). 
apfmdiculalut  (Piaget). 

Linognathus  tibialis  (Piaget), 
binipHoiut  Fahrenholz. 

Solenopotes  binipilosus  (Fahrenboli). 
breviccps  (Piaget).  , 

Haematapmus  brevitept  Fiaget. 
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brevicomis  {Giebel}. 

Hatmatopiiuu  brevicomis  GiebeL 

Trithmiliu  brevicomii  (Giebel). 
bitrmiitttri  Fahrenholz. 

S<^eniqK>tes  burmeisteri  (Fahrenholi). 
eapUlatus   (Endei:lein). 

Solenopotes  capilUtus  Enderleiii. 
caviat-capeniit  (Pallu). 

Pr^inoRiuthus  caviM-capensis  (Cummings). 
cervicaprae  (Lucas). 

Htumatopimu  crrwcaprat  Lucas. 

Hatmatopintu  tibialis  var.  eervicaprae  Lucaa. 

LiHognathttt  tibialis  var.  ctrvieaprat  (Lucas). 
cootstu  Fahrenholz, 

Sdenopotea  binipilosus  (Fahrenholz). 
crasticomit  (Nitisch). 

Solenopotes  burmeisteri  (Fahrenholz). 
tuchoTt  Waterstoa 

Linognathus  tibialis  (Piaget). 
fahrenholzi  Paine. 

Linogtuilhiu  forfieuto  Kellogg  and  Paine  (not  forfieuliu  Rudo\ 
forficula  Kellogg  and  Paine  (not  forficutus  Rudow). 

Linognathui  fahrenhoki  Paine. 
fcrficiiliu  (Rudow). 

Linognathus  stenopsjs  (Bunneister). 
ferrisi  Fahrenholz. 

Si^eiK^Kites  ferriii  (Fahrenholz). 
ferriti  Bedfn'd  (not  of  Fahrenhtdz). 

Linognathus  gnu  Bedford, 
gazella  Mjoberg. 

Linogiiathtu  angulatut  (Fiaget)    (misidenlification). 

LitiognotkHs  gilvus  Fahrenholz, 
gihnu  Fahrenholz. 

Linognathus  gazella  Fahrenholz. 
gnu  Bedford. 

LiKognalhiu  ftrrisi  Bedford  (not  of  Fahrenholz). 

Linognathus  gorgonus  Bedford. 
gorgonus  Bedford. 

Linognathus  gnu  Bedford, 
Uptocrphalui   (Ehrenberg). 

Prolinognalhus  leptocephalus  (Ehrenberg). 
limnotragi  Cmnnungi. 
microcephalus  (Gamett). 

Unognathus  pedalis  (Osborn). 
oviformis  (Rudow). 
orillus  (Neumann). 

Haematopinus  ovUlus  Neumana 
ovUliu  (Neumann)  (part,  misidentificalion).  . 

Linognathus  pedalis   (Osborn). 
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'**ii"KMW  Ewing. 

Solenopotes  binipilcsus  (Fahrenboli). 
PnUis  (Osborn). 

Haematopinus  microcephatmt  GametL 

Haematopauu  Pedalit  Osborn. 

Umognalktu  microeephatHS  (Ganwtt). 

Lmogtialhui  avillus  (Neunann)  (p«rt,  miiidcntification). 
pHifenu  (Burmeister). 

Lioognathua  xtosus  (Olfers). 
pithodes  Cummings. 
praeloHgictpt  (Neumann). 

MicTotfaoncius  praelongicepi  (Neumann). 
ntpicaprat  (Rudow). 

Linognathus  stenopsis  (Burmeister). 
saccalui  (Gerrais). 

Hatmatopmts  taecattu  Gerraii. 

Trichamtus  taccalus  ((jcnrais). 
schistopygvt  (Nitzsch). 

Linognathus  stenopsis  (Burmeister). 
artosus  (Olfers). 

Haemalapimu  bicolor  Lucas. 

Hatnuaopituix  pilifenu  (Burmeister). 

Unognathm  pUiferus  (Burmeister). 

Peiicultu  fiavidut  Nitzscb. 

PedkalMS  iiopus  Nilzsch. 

PedicfUtu  piliferuf  Burmeister. 

PtdictUus  sttoitu  Olfers. 

Trichauiiu  pilifenu   (Burmeister). 
stenopsis  (Burmeister). 

Haematopiims  forficulut  Rudow. 

Haematopintu  rupicaproe  (Rudow). 

Haematopinut  ilenoptis  (Burmeister). 

LtHogtiatkiu  forfictiliu  (Rudow). 

Unognathm  ntpicaprat  (Rudow), 

Ltnognatkiu  ickittopygus  (Nitrsch). 

Pedkulus  tttnoptij  Burmeister. 

Trichaulus  ttrnopsis  (Burmeister). 
tauFotragus  Bedford, 
tibialis  (Piaget). 

Haeinatopimu  tibialis  (Piaget). 

Haemalopiniu  libiatit  var.  antnauUus  Piaget. 

Haemalopinut  tibialis  var.  appetidiculatiu  Piaget. 

UHOgnatkiu  tibialis  var.  euehort  Watcrittm. 
t^nalis  var.  atttemvituj  (Piaget). 

Linognathus  tibialis  (Piaget). 
tibialit  var.  apptndiculatus  (Piaget), 
fSnaUt  var.  eervicaprat  (Lucas). 

Linognathus  cervicaprae  (Lucas), 
tibialis  var.  tttchort  WalerstotL 

Linognathus  tibialis  (Piaget), 
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vitiili  (Linnaeus). 

Haematopimu  ttnuirastris  (Burmcitter). 
Haematapinut  vilvli  (Linnaeus). 
Pedieuliu  oxyrrhynrkus  Nitzsch. 
Ptdietdus  ttmUroitrit  Burmeistcr. 
PedicKltu  vilali  Linnaeus. 
Trichatdiu  vitiM  (Linmeui). 

NoTES.^Thia  genus  as  herein  understood  constitutes  a  very  bomogOKOiu  group, 
the  only  discordant  element  being  fonned  by  L.  jpicaluj  n.  sp.  Even  here,  wfiile  this 
particular  species  if  talcen  by  itself  departs  ratber  widely  from  the  tyiMcal  form,  there 
are  sufficient  connecting  links  to  show  that  we  have  to  do  merely  with  exaggerated 
specific  characters.  To  remove  this  single  species  from  Linognathut  because  of  its 
peculiarities  would  be  to  separate  it  from  those  species  to  which  it  is  obviously 
closely  related. 

It  is  unfortunate  that  L.  tetotut  (Olfcrs),  chosen  by  EnderleiQ  for  the  type  of 
the  genus,  is  not  an  entirely  typical  member  of  the  group,  being  an  extreme  form 
both  in  structure  and  in  its  host  connections  and  thus  offering  the  danger  that 
authors  with  a  tendency  to  multiply  genera  will  seize  upon  its  differences  for  further 
splitting  and  consequent  nomenclatorial  changes.  However,  with  the  removal  of 
certain  species  which  have  previously  been  referred  to  Littogtiathut,  it  is  the  writer's 
view  that  further  subdivision,  other  than  subgeneric,  should  be  avcnded. 

As  here  understood,  this  genus  contains  twenty-three  species  of  which  all  but 
three  have  been  seen  by  the  writer.  One  species  will  probably  forever  stand  as  on- 
recognizable;  the  other  two  may  possibly  sometime  be  recognized.  The  known  species 
may  be  divided  into  three  or  four  fairly  well-defined  groups,  which  do  not,  however, 
seem  to  the  writer  to  demand  recognition  in  the  formal  nomenclature  at  the  present 
time. 

1.  Linognathus  setosus  (Olfers) 

Figs.  206;  207  A,  C,  F,  G;  216  E 

1816.  PtdictUus  tttosus  Olfers,  "Dt  vegtialivis  tt  antmatit  corportbut  tn  eorponbus 

amrnalis  rtperiundis  commentarius." 
1838.   Pedwdiu  pilifenu  Burmeister,  Genera  Iniectorum,  Rkynckola,  Species  13. 

1842.  Haematopmus  piliftrus  (Burmeister),  Denny,  Monographia  Anoplvrontm  Bri- 

lanniae,  p.  28 ;  pL  25,  fig.  4. 

1843.  Hatmatopiaut  pilifenu  (Burmeister),  Gurll,  Magatin  fur  die  geJOmle  Tier- 

heilkundr,9:9;p\.  7. 
1847.  Haematophms  bicolor  Lucas,  Armales  dt  la  Socitti  Entomologupie  de  France, 

(2),  5:538;  pi.  9,  fig.  2a. 
1861.  Pedieulus  isopiu  Nitzsch,  Zeitscknft  fir  die  gesamten  Naturwissensehaflen, 

18:290. 
1864.   PedicMtui  flav{dHtKitzich,ibid.,23:27. 

1874.  Haematopinus  piliferui  (Burmeister),  Giebel,  Iiuecia  Epiaoa,  p.  40. 
1880.  Haematopinus  pUiferas  (Burmeister),  Piaget,  Lei  Pediculintt,  p.  643;  pi.  SZ, 

fig.  6. 
1891.  Haetnalopinuj  filifents  (Burmebter),  Osbom,  Untied  States  Department  of 

Agriculture,  Division  of  Entomology,  BuUtlin  (old  series),  7: 11;  fig.  5. 
1896.  Hatmatopinus  piliferus   (Burmeister),  Osbom,  ibtrf..  Bulletin    (new  series), 

5:169;  fig.  9& 
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1904.  Triekauluj  pilifiruj  (Bunneirter) ,  Enderlein,  Zoologischir  Aiutigtr,  28: 142. 

1905.  LinognalhKt  pUiftrus   (Bunneuter},  Enderlein,  ibid.,  29:  194. 

1908.  Littcgnalhut  piUftnu    (Bunneister),    Dalla  Torre,    "Anoplura,"    Wylsnum's 

Genera  Iiutctorum,  p.  12. 
1910.   Unognathut  pilifents    (Bunneister),   Mjoberg,   Arkiv  for  Zoologi,  6: 157; 

fig.  77. 

1915.  LiHognolhtu  piliftrus  {Burmeistcr),  Kellogg  and  Ferris,  Anopltira  imd  Mallo- 

Phaga  of  North  American  Mammals,  Stanford  UnJversitj  PuUicationi, 
University  Series,  p.  II. 
191&  Linognathus  pUtfenu  (Bunneister),  Ferris,  "Catalogue  and  Host  List  of  the 
Anoplura,"  Proceedings  of  tht  CaUfomia  Academy  of  Sciences,  (4),  6: 164. 

1916.  Linognaihiu  tetosus  (Olfers),  Ferris,  ibid.,  p.  205.    (Fide  L.  Harrison.) 
1919.   Linognathus  lelosui  (Olfers),  Ferris,  Refiorl  of  the  Canadian  Arctic  Expedi- 

lion,3:  Part  D:  11. 
1919.   Linognathus  telosus  (Olfers),  Fahrenholz,  JahresberichI  des Niedersachtischen 
tootogiscken  Vereitu  eu  Hannover,  5-10:23. 

1924.  LinognathHs   piliferus    (Bunneister),   Ewing,   American   Journal  of   Tropical 

Jf «rfici«,  4:547-551. 

1925.  Haematopintts  (.Unognathvs)  pilifertu  (Bunneister),  Hall,  United  Slates  De- 

partment of  Agriculture,  Grcular  338. 
1929,   Linognathiu  pitifenu   (Burmeistcr),   Ewing,  Manual  of  External  Farattles, 
p.  139;  fig.  75, 

Previous  Records.  Nonnally  a  parasite  of  the  domestic  dog,  from 
which  it  has  been  recorded  in  many  parts  of  the  world ;  recorded  by 
Denny  from  a  ferret;  by  Ferris  from  "white  fox,"  Alopex  lagopns  in- 
ntatus,  iTom  Alaska  and  from  "captive  fox"  in  the  United  States;  re- 
corded by  .Ewing  from  these  hosts,  from  "coyote,"  Canis  sp,,  and  from 
rabbits. 

Specimens  Examined.  From  domestic  dogs  in  various  localities, 
Cambridge  (Molteno  Institute)  and  Wimbledon  (British  Museum), 
Hngland;  Mtsantla,  Mexico  (British  Museum);  Palo  Alto,  California 
(Stanford  University);  Swan  Island,  Panama  Canal  Zone,  L.  H.  Dunn 
(Stanford  University).  From  Canis  cupus,  Kriviput,  Croatia  (British 
Museum).  From  "fox"  and  "Arctic  fox,"  presumably  Alopex  lagopus, 
"Arctic  regions.  Dr.  McCormick"  (British  Museum) ;  Flakman  Island, 
Alaska,  II,  1910  (British  Museum) ;  Coronation  Gulf,  Canada,  1926 
(British  Museum).  From  "Blue  fox/'  Alaska,  Bishopp,  and  Vulpes  futva, 
in  captivity,  Washington,  D.C.,  E.  A.  Chapin  (Stanford  University). 

Female  (Fig.  206).  Length,  on  slide,  2  mm.  Head  (Fig.  207 F) 
short  and  broad,  the  fore  head  rather  trapezoidal,  the  antennae  arising 
from  about  the  middle  of  the  head ;  fore  head  with  a  strong,  heavily  pig- 
mented, transverse  band,  both  dorsally  and  ventrally;  antennae  quite  short 
and  stout ;  mouth  parts  barely  exceeding  the  posterior  border  of  the  head ; 
pharynx  without  brushes  (Fig.  216  E). 
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Thorax  of  the  form  normal  to  the  genus,  not  sclerotic,  except  for  t_ 
transverse  bands ;  with  a  slight  tendency  toward  the  development  of  a  fr 
lobe  in  the  posterior  lateral  angles;  sternal  plate  lacking;  spiracles  m 
usually  large.  I 


Fig.  206. — Linognalhut  setosux  (Olfers),  male  and  female. 

Abdotnen  broadly  oval,  thickly  beset  with  slender  setae,  the  arrai^- 
ment  of  rows  being  obscured  by  the  numbers  on  the  dorsal  side,  the  ventral 
side  somewhat  less  hairy  and  with  a  bare,  longitudinal  area  on  each  side; 
margins  with  long  setae  on  the  seventh  and  eighth  segments  and  some- 
times on  other  segments  as  well;  spiracles  (Fig.  207 C)  strikingly  large, 
Gonopophyses  (Fig.  207  G)  short  and  broad,  the  posterior  margin  broadly 
rounded  and  beset  with  a  row  of  moderately  large  setae ;  slightly  or  not 
at  all  sclerotic  except  for  a  narrow  longitudinal  area ;  median  genital  plate 
relatively  small;  a  tuft  of  small  setae  between  each  gonopod  and  the  cor- 
responding apical  lobe,  the  latter  small  and  inconspicuous  and  terminating 
in  a  sclerotic  spine  (Fig.  207  G). 
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Male  (Fig,  206).  Resembling  the  female  except  for  the  smaller  and 
more  pointed  abdomen.  Length  1 . 5  mm.  Abdomen  somewhat  less  hairy 
than  in  the  female,  the  dorsal  side  almost  without  setae  posteriorly  of  the 
sixth  segment.   Genital  plate  strongly  developed,  somewhat  shield-shaped. 


Fic.  207. — Linognathut  tetotut  (Olfers) :  A,  genitalia  of  male;  C,  thoracic  and  ab- 
dominal spiracles,'  /^,  head;  G,  genital  region  of  female.  Linognalhus 
Pedalis  (OsboTD):  B,  genitalia  of  male;  D,  thoracic  and  abdominal  spir- 
acles ;  £,  head ;  H,  genital  region  of  female. 

Genitalia  (Fig.  207 A)  marked  chiefly  by  the  form  of  the  endomeral 
piece  (e),  which  here  constitutes  a  flattened,  elongate  plate  and  not  a 
ring-like  structure  such  as  appears  in  most  of  the  species  of  the  group. 

Notes. — In  its  very  short  and  broad  head  and  very  hairy  body  this  species  departs 
from  the  characterbtics  of  most  of  the  species  of  the  genus,  but  it  does  not  appear 
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that  the  diRerences  are  anything  more  thaa  ipecific.  Its  occurrence  upon  canuvoiu 
is  peculiar,  for  it  is  the  only  known  species  of  sucking  lice  that  occurs  normally' oo 
hosts  of  this  order.  What  is  apparently  its  nearest  relative,  L,  pedalis  (Osbcm), 
occurs  upon  sheep.  It  is  difficult  to  avoid  the  speculative  assumption  that  the  loog 
association  of  dogs  and  sbeep  has  something  to  do  with  this  anomalous  cmditii», 
especially  as  the  domestic  dogs  appear  to  have  accumulated  their  ectoparasites  from 
various  sources.  However,  the  occurrence  of  Z-  letonM  upon  foxes  in  the  Arctic 
regions  greatly  disturbs  the  satisfaction  to  be  obtained  from  such  a  hypothesis. 

The  two  species,  L.  letosiu  and  I-  pedalis,  are  readily  separable  by  a  number  of 
distinct  characters,  such  as  the  form  of  the  gonopophyses,  of  the  genitalia  of  the 
males,  and  of  the  bead.  The  specimens  of  L.  tetotiu  vary  somewhat  in  the  sisc  of 
the  spiracles,  although  in  all  these  are  strikingly  large;  but  there  seems  to  be  no 
adequate  ground  for  any  subdivision  of  the  species  <mi  this  basis. 

2.  Lmognatbus  pedalis  (Osborn) 
Figs.  20?  5,  D,E,H;  208 

1896.  Haematopimu  fedalis  Osborn,  Utiittd  Stales  DtpartmenI  of  Agrieuilure,  Divi- 
sion of  EiHowalogy,  Bulltli»  (new  series),  5: 170;  fig.  99. 

1896.  Haematopintu  ovis  Lugger,  Report  of  the  EntotHologist,  State  Experiment 
Station,  Miimesota,  p.  lOS ;  figs.  75-76. 

1904.  Trichaidus  pedalis  (Osborn),  Enderlcin,  Zoologisehtr  Aiueiger,  28: 142. 

1905.  Unoffnathtu  Pedalis  (Osborn),  Enderlein,  ibid.,  29:.194. 

1908.  Unogiialkus  pedalis  (Osborn),  Dalla  Torre,  "Anoplura,"  Wyisman't  Genera 

InsectoTvm,  p.  12. 
1911.  Haematopinus  microctphalus  Gamett,  Journal  of  Comparative  Pathology  and 

Therapeutics,  p.  2;  figs.  1-2, 

1915.  Linognatkus  pedalis  (Osborn),  Kellogg  and  Ferrb,  Anoplura  and  Midlopftaga 

of  North  American  Mammals,  Stanford  University  Publications,  University 
Series,  p.  11. 

1916.  Linognathus  pedalis  (Osborn),  Ferris,  "Catalogue  and  Host  List  of  the  Ano- 

plura," Proceedings  of  the  California  Academy  of  Sciences,  (4),  6:  162,  205. 

1919.  Linognathus  pedalis  (Osborn),  Hopkirk,  New  Zealand  Journal  of  Agrieulture, 

19;  15. 

1920.  Linognathus  pedalis  (Osborn),  Hall,  United  Slates  Department  of  Agriculture. 

Farmers'  Bulletin  1150. 

1922.  Linognathus  pedalis  (Osbom),  Froggatt,  Agricultural  Gasetle  of  New  Sauih 
Wales,  33:718. 

1922.  Haemalopinus  pedalis  Osbom,  Mote,  Ohio  Agrictdhirai  Experiment  Station 
Bulletin  356. 

1925.  Linognathus  pedalis  (Osbom),  Newman,  Journal  of  the  Department  of  Agri- 
culture of  West  Australia,  (2),  2;  9;  figs. 

1927.  JJnognathus  pedalis  (Osborn),  Bedford,  Director  of  Veterinary  Education  and 
Research,  Union  of  South  Africa,  Report,  11-12;  737. 

Previous  Records.  Recorded  only  from  domestic  sheep;  United 
States,  South  America,  New  Zealand,  Australia,  and  South  Africa. 

Specimens  Examined.  From  domestic  sheep;  Tennessee  and  Cali- 
fornia, U.S.A.  (Stanford  University) ;  Pietermaritzburg,  Natal,  South 
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Africa,  L.  HUl  (Stanford  University)  ;  Bathurst,  New  South  Wales,  Aus- 
tralia (Imperial  Bureau  of  Entonudogy). 

Fejcale  (Fig.  208).  Lei^h,  on  slide,  2  nun.  Head  (Fig.  207 £) 
very  small  and  short,  with  the  antennae  placed  close  to  the  broadly  conical 
anterior  margin;  fore  head  dorsally  with  a  narrow,  transverse  sclerotic 
band  which  is  continuous  with  a  narrow,  transverse  ventral  band  and  a 
narrow,  longitudinal  ventral  band  that  connects  with  the  sclerotic  mar- 
ginal band  of  the  hind  head ;  pharynx  apparently  without  brushes,  mouth 
parts  scarcely  exceeding  the  posterior  margin  of  the  head. 


Fig.  208. — Linoguathut  fedali 
Texu,  U.S.A. 


(Osbom),  male  and  female.    From  specimens  from 


Thorax  relatively  very  small,  the  transverse  bands  strongly  sclerotic, 
the  remainder  membranous ;  sternal  plate  lacking ;  posterior  lateral  angles 
-without  a  free  lobe. 

Abdomen  elongate  oval,  very  thickly  beset  dorsally  with  quite  long, 
slender  setae,  the  arrangement  of  rows  being  obscured ;  ventral  side  with 
the  setae  fewer  and  arranged  in  longitudinal  bands ;  spiracles  (Fig.  207  D) 
IMS] 
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relatively  very  small.  Gonopophyses  (Fig.  207  H)  broadly  truncate,  with 
I  the  apex  more  or  less  serrate  and  bearing  but  a  few  small  setae;  median 
genital  plate  lacking ;  a  cluster  of  moderately  long  setae  in  the  space  ht- 
tween  the  gonopods  and  the  short,  inconspicuous  apical  lobes  which 
terminate  in  a  blunt  point. 

Male  (Fig.  208).  Length,  on  slide,  1.5-1.75  mm.  Very  similar  to 
the  female  except  for  the  more  pointed  and  somewhat  less  hairy  abdomen. 
Genitalia  (Fig.  207 B)  with  the  parameres  (par)  blunt  at  the  tip,  the 
endomeral  piece  (e)  forming  a  distinct  ring;  genital  plate  of  distinctive 
form,  being  composed  of  two  arms  which  are  connected  only  at  the  apex 
of  the  body. 

Note. — This  species  seems  obviously  to  be  rather  closely  related  to  L,  jrtojw 
(Olfers),  as  pointed  out  in  connection  with  the  latter,  but  the  characters  given  Mpa- 
rate  the  two  with  no  possUiility  of  doubt. 

3.  Ltnognathus  ovillus  (Neumann) 
Figs.  209,  210  A,  B,  C,  E 

1907.  Haematopinus  ovitlus  Neumann,  Revut  vitirinaire,  32:520;  t  Bg. 

1913.  Linognathus  ovillus  (Neumann),  Evans,  Proettdings  of  Iht  Hoyat  Pkytical 
Society  of  Editiburgh,  19:  94. 

1913.  Linognathus  ovillus  (Neumann),  Jdmston  and  Harrison,  Proceedings  of  ilif 
Royal  Society  of  Queetuland,  24:  107. 

1916.  Linognathus  ovillus  (Neumann),  Ferris,  "Catalogue  and  Host  Ust  of  the  Ano- 
plura,"  Proceedings  of  the  California  Academy  of  Sciences,  (4),  6:  162. 

1920.  Haemalopinus  ovitlus  Neumann,  Hall,  United  Stales  Department  of  Agricul- 
ture, Farmers'  Bulletin  1150. 

1922.  Haematopinus  ovillus  Neumann,  Froggatt,  Agricullural  Gatetle  of  New  SoiUh 

Wales,  33:718. 

1923.  Haemalopinus  ovillus  Neumann,  Patten,  ibid.,  34:241. 

1924.  Linognathus  (Haemalopinus)   ovitlus  (Neumann),  Foley  and  Meslin,  Archives 

de  flnslitute  Pasteur  d'Algirie,  Vol.  2. 

1925.  Linognathus  ovillus  (Neumann),   Kolosov,  Bulletin  of  the  Entomological  and 

Pkytopathological  Bureau,  Ural  Society  of  Naturalists,  2:  5. 
1928.  Linognathus  (Haematopinus)  ovillus  (Neumann),  Imcs,  United  Slates  Depart- 
ment of  Agriculture,  Leaflet  No.  13, 

Previous  Records.  Originally  described  from  domestic  sheep  from 
New  Zealand  and  Scotland,  these  recc4'ds  alone  are  to  be  accepted  as  au- 
thentic. The  records  by  later  authors,  from  Australia,  the  United  States, 
and  Russia,  on  dwnestic  sheep  and  from  Ovis  hngipes  in  Algeria  are 
dubious. 

Specimens  Examined.    From  sheep  in  New  Zealand  and  Australia, 

slides   from  the  Netmiann  Collection,  undoubtedly  including  the  types, 

received  as  a  loan  through  the  kindness  of  Professor  A.  Martin  of  the 

£coIe  Veterinaire  de  Toulouse.    From  sheep,  Falkland  Islands  (British 
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Museum).  From  sheq>,  New  South  Wales,  received  ixorti  Imperial  Bureau 
of  Entomology  for  identification  (1931). 


Fig.  209. — Linogtiatkut  oviIIhs  (Neumann),  male  and  female.  From  the  types. 

Female  (Fig.  209).  Length  2.5  mm.  Head  (Fig.  210S)  relatively 
large,  broad,  the  fore  head  quite  sharply  parabolic,  the  antennae  set  well 
forward,  the  hind  head  with  the  sides  nearly  parallel,  but  slightly  convex ; 
fore  head  with  a  transverse  band  on  the  ventral  side,  the  hind  head  with 
rather  weak  lateral  sclerotic  areas ;  pharynx  with  distinct  brushes. 

Thorax  about  as  long  as  the  head,  relatively  narrow,  the  sides  nearly 
parallel;  sternal  plate  very  small  and  slender  or  lacking;  dorsum  but 
slightly  sclerotic. 
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Abdomen  very  hairy,  the  hairs  in  two  fairly  well  defined  rows  on  -tlie 
d(»^iun,  with  a  longitudinal  bare  area  on  each  side  and  clusters  of  s^'fcae 
near  the  margins  which  bear  also  one  or  more  very  long  setae  on  &^a.ch 
segment ;  venter  with  two  longitudinal  bare  strips  on  each  side,  thus  lea^^'izig 
a  cluster  of  setae  between  the  marginal  and  median  groups.  S^iro-^/w 
(Fig.  210  C)  noticeably  large  and  conspicuous.  Gonopopkyses  (JE^ig. 
210  E)  rather  small,  broadly  rounded  at  the  apex  and  bearing  a  nunrs't>er 
of  moderately  large  hairs ;  genital  plate  very  small,  not  reaching  the  vul-va ; 
apical  lobes  small,  bearing  three  or  four  long  and  several  smaJI  setae  ^md 
with  a  very  small,  stout  seta  at  the  apex. 


Fig.  210. — Linognatkus  ovilius  (Neumann) :  A,  genitalia  of  male;  B,  head;  C,  tho- — 
racic  and  abdominal  spiracles;  £,  genital  region  of  female.  Linognatk%g' 
stenoftis  (Burmeister) :  D,  thoracic  and  abdominal  spiracles. 

Male  (Fig.  209).  Length,  2.25  mm.  In  general  similar  to  the  female, 
but  slightly  less  hairy.  Genitalia  (Fig.  210^)  with  the  parameres  (far) 
strongly  curved  and  acute  at  the  apex  and  with  the  endomeral  piece  (r) 
forming  an  elongate  ring ;  apex  of  the  abdomen  forming  a  slight  point. 

Notes. — This  species  may  well  be  considered  here  in  connection  with  Z.  lelottu 
and  L.  pedalis,  to  which  it  bears  some  slight  resen^Unce  in  the  hairiness  of  the  body, 
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■Bd  ia  connection  with  the  other  speciei  from  sheep  and  goats,  which  will  next  be 
discustcd.  The  brosd  head,  the  strikingly  Urge  spiracles,  and  the  genitalia  of  the 
fentaie  diitingniih  it  readily  from  any  of  the  associated  species. 

4.  Linognathus  stenopeis  (Bunneister) 
FiM.  210  D;  211;  212,4,  C.  D.  F 

Note. — Owing  to  the  fact  that  two  species  occur  upon  goats,  there  has  been  con- 
"Uion  in  the  literature  and  it  is  possible  that  not  all  of  the  references  here  cited 
*^tually  refer  to  L.  itmopsii,  this  name  having  commonly  been  employed  for  any 
"•c'cing  louse  on  goats, 

^38.     PedictUtu  stmofnt  Bunneister,  Gtnera  Instetontm,  Rkynchota,  Species  3. 
**2-     Haemttlofimu  tltnoptv  (Burmeister),  Denny.  Motiographia  Anopluromm  Bri- 

(aWKM,  p.  36. 

™*4-  Pedicutus  sleitoptis  Bunneister,  Nitzsch,  Ztilsehrift  fUr  dU  getanUen  Natur- 

wiiteiuchafttn,  23:  30. 

™^.  Ptdicviut  tehittopyffiu  NitMch,  ibid.,  23i  31. 

■?5*-  Hoffo'opinus  forficulus  Rudow,  ibid..  34;  169. 

la*"  WawpwtfofiiMW  rupicaprat  Rudow.  iWrf.,  34: 170. 

■??■*-  Haemttiopintu  iienoptis  (Nitisch),  Qebel,  Inttela  Epiioa,  p.  44;  pL  ^  fig.  4. 

j^?'*,  Harmalopinus  forficulus  Rudow,  Giebel,  ibid.,  p.  47. 

J^^^-  Haewiatopinus  ntpieaprat  Rudow,  Giebel,  ibiii.,  p.  47. 

I^^O.  Haematopinut  tttnoptit  (Bunneister),  Piaget,  Us  Pedieulines,  p.  64S. 

'^^1.  Hatmatopimu  ttenopiis  (Bunneister),  Osborn,  United  Stales  Dtpartmenl  of 
,a^^  AgneuSture,  Division  of  Entomology,  Bulletin  (old  series),  7:  IZ 

^^G-  Haemalopinas  ttenopsis  (Bumieister),  Osbom,  ibid..  Bulletin   (new  series), 

r^*-    Trieluailus  sttnopsis  (Burmeistcr),  Enderldn,  Zootogiseher  Amtiger,  28: 142. 
^T?S,    Linognathus  slenopsis  (Bunneister),  Enderlein,  ibid.,  29: 194. 
^*^fi-    Linognalhiu  slenopsis    (Bunneister),    Dalla   Torre,    "Anoplura,"    Wytsmatfs 
.f^^  Gtnera  Insectorum,  p.  12. 

**^-   Haenuitopinus  forfieuUts  Rudow,  Dalla  Torre,  ibid.,  p.  11. 
^"*^    Haematopinus  rvpicaprat  Rudow,  Dalla  Torre,  ibid.,  p.  11. 
*^'0_   Linognalhiu  sttnopsis  (Burmeister),  Mjdberg,  Arkh  for  Zoologi,  6;  159. 
'  S.   Linognathus  slenopsis  (Burmeister),  Kellogg  and  Ferris,  Anoplura  and  Mallo- 
phaga  of  North  Amrrican  Mammals,   Stanford  University  Publications, 
University  Series,  p.  11. 
'"6.  Linognalhus  sttnopsis  (Burmeister),  Ferris,  "Catahvue  and  Host  Lilt  of  the 
Anoplura,"  Procttdings  of  the  California  Acadtmy  of  Sciences,  (4),  6: 164, 
(Part.) 
^'■6,  Linognalhiu  forficulus    (Rudow),    FahrenhoU,    Archiv  fur  Naturgeichichle, 

Abt  A,  81:11:24-36;  t.  figs.  19.20. 
1924.  LtHognathus  forficulus  (Rudow),  Freund,  Pragir  TitrarMtlichtr  Archiv,  40: 

59;  figs.  9,  10. 
l'^?.  Linognathus  sttnopsis  (Bunneister),  Bedford,  Director  of  Veterinary  Educa- 
tion and  Rtstarch,  Onion  of  South  Africa,  Rtport,  11-12:  737. 

Previous  Records.    Recorded  originally  from  domestic  goats  and 
nany  times  from  this  host  in  various  parts  of  the  world.   Also  recorded 
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by  Nitzsch  as  Pedkulits  schistopygus  from  "AntUope  ntptcapra" ;  and 
Rudow  as  Haematopinus  rupicaprae  from  the  same  host,  and  as  HatmcM 
pmus  forficulus  from  Capra  ibex. 


Fig.  211. — Linognatkus  stenoptis  (Burmeister),  male  and  fen»le.    From  goat,  Saiv 
Diego,  California,  U.S.A. 

Sfeciuens  Examined.  Two  males  and  a  female  in  the  HambuTif 
Museum  collection,  originally  preserved  in  alcohol,  but  mounted  on  a  slide 
by  the  present  writer,  bearing  a  label,  "Haematopinus  forficulus  Rudow 
von  Capra  ibex  A.  Poppe  determn,  1881/2,"  and  "Linog.  forfic.  (Rudow) 
ausscheinend  Rudows  Typen  H.  Fahrenholz  i.  litt.  3,  1916." 

Two  females  from  the  same  collection,  one  badly  damaged,  preserved 
in  alcohol,  but  mounted  by  the  present  writer,  bearing  the  data,  "Haemal- 
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^•»»««j  rupUaprae  Rd.  von  CapreUa  rupicapra  A.  Poppe  determ.  1881/2," 
^*^    "'Linognathus  schisiopygus  (N.)  H.  Fahrenholz  determ.  in  litt." 


Fk.  21Z—Linagnalhiu  ttenopsis  (Bunneister) :  A,  genitalia  of  male;  C,  pharyngeal 
framework;  D,  genital  reei<»i  of  female;  F,  head.  Linognathut  africaniu 
Kelloggr  and  Faine:  B,  genitalia  of  male;  £,  head;  G,  genital  region  of 

Other  specimens  from  domestic  goat;  Cambridge,  England,  Nullall 
(Molteno  Institute);  San  Diego,  California,  U.S.A.  (Stanford  Univer- 
sity) ;  Aberdeen,  Cape  Colony,  Africa,  Hill  (Stanford  University) ;  Na- 
gana  Research  Laboratory,  Zululand,  28-30:  VII :  22,  H.  H.  Curson  (Brit- 
ish  Musetim) ;   Punjaub   District,   India,   Capt.   H.   E.   Cross    (British 
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Museum) ;  Mossgiel  and  Ivanhoe,  New  South  Wales,  Australia  (Imperial 
Bureau  of  Entomology).  From  domestic  sheep,  Sumabad,  Transcaucaaa, 
29:X:  1903,  Dr.  E.  Dschitnkowsky  (Molteno  Institute). 

Female  (Fig.  211).  Length  attaining  3-3.5  mm.  Head  (Fig.  212F) 
elongate  and  slender,  the  fore  head  sharply  parabolic,  the  antennae  y& 
quite  well  forward,  the  hind  head  with  the  lateral  margins  smoothly  and 
but  slightly  convex ;  fore  head  with  a  transverse  band  on  the  ventral  side 
extending  partially  to  the  dorsal  side;  hind  bead  with  lateral  markii^  as 
indicated  in'the  figure;  dorsal  setae  unusually  long  and  slender,  the  pos- 
terior lateral  seta  being  nearly  as  long  as  the  head;  pharynx  (Fig.  212 C) 
with  brushes ;  mouth  parts  only  slighUy  exceeding  the  posterior  margin 
of  the  head. 

Thorax  about  as  long  as  the  head,  quite  narrow  and  parallel-sided; 
sternal  plate  present,  very  small  and  narrow. 

Abdomen  relatively  very  large,  elongate  oval,  moderately  hairy,  the 
setae  very  slender  and  arranged  in  the  normal  pattern.  Spiracles  of  the 
normal,  globular  form,  not  strikingly  large.  Gonopopkyses  (Fig.  212D) 
of  a  distinctive  type,  broadly  truncate,  with  setae  only  along  the  apical 
margin  which  bears  a  distinct  tooth ;  median  genital  plate  lacking ;  apical 
lobes  prominent,  fringed  with  long  setae. 

Male  (Fig.  211),  Length  2  mm.  In  general  very  similar  to  the  fe- 
male. Genitalia  (Fig.  212A)  with  the  parameres  (par)  large  and  stout, 
expanded  mesally  about  their  middle,  the  rather  indistinct,  but  ring-shaped, 
endomeral  piece  («)  lying  caudad  of  this  expansion;  apex  of  the  abdomen 
ending  in  a  simple,  blunt  point. 

Notes. — A  very  considerable  amount  of  confusion,  in  which  the  present  writer 
has  participated,  has  existed  in  regard  to  the  sucking  lice  of  domestic  goats.  There 
are  upon  these  animals  two  perfectly  distinct  species,  both  of  which  apparenttjr  may 
also  occur  upon  sheep  and  both  of  which  have  passed  under  the  name  of  Linognathut 
tttnoptis  as  well  as  under  other  names. 

The  first  name  to  be  applied  to  a  goat- in  testing  species  was  Pedicuiut  ttenopsit 
Burmeister  (1S38).  As  far  as  the  original  description  is  concerned  the  species  is 
recognizable  only — and  that  largely  by  inference — as  a  species  of  LitiogHathiu,  but 
it  is  this  name  which  has  become  established  in  literature  for  the  suddng  lice  of  goats 
and  it  should  if  possible  be  preserved. 

The  sectHid  name  which  enters  into  this  problem  is  Hoftiutopituu  taceatus  Ger- 
vais  (1844).  This  was  based  upon  a  single  specimen,  "sur  un  Bouc  d'Egypte."  Later 
authors  have  attempted  to  supply  this  "buck"  with  a  scientific  name  and  it  has  been 
referred  to  as  Capra  atgyptica.  There  is  in  fact  no  evidence  that  it  was  a  goat  at 
all,  and  the  louse  is  recognizable  merely  as  a  species  of  Linognatkus.  The  name  is 
listed  later  in  these  pages  and  will  not  be  further  discussed  here. 

The  third  name  is  Pedkuiut  tchislopygus  Nitisch  (1864),  for  a  species  from 
"AntUope  TMpicapra."  Giebel  was  apparently  partially  responsible  for  the  name  and 
he  himself  later  (1874)  placed  the  species  as  a  synonym  of  tttnopsis.  We  may  conse- 
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•PWtitly  accept  Ui  viewi  u  k  first  definhf  fixation  of  the  ipecies  and  if  we  can  Identify 

tthistapyfftu  we  may  reasonably  start  frocn  this  point 

In    1869  Rudow  named  two  species,  HofmatopmHS  forficutus  from  Capra  ibrx, 

■nd  I£.  Tupieaprat  from  AntUopt  rupieapra.  The  specimens  above  recorded  from  the 
cdlectJoos  of  the  Hamburg  Museum  contain  what  are  supposed  to  be  the  types  of 
a.  f»rfi(idHt  and  other  specimens  that  may  be  accepted  as  representing  H.  rupir 
f^ntr.  The  two  are  absolutely  identical,  and  since  we  may  reasonably  assume  that 
^'  Tttpieaprat  Rudow  i*  the  same  as  Pedicitltu  schiitopygus  Nitzsch  from  the  same 
IxMt,  and  since  this  species  occurs  upon  domestic  goats  and  was  accepted  by  Giebel 
u  being  the  tttnopsit  of  Burmeister,  it  would  seem  reasonable  to  consider  our  prob- 
Ion  as  solved. 

VVe  WKT  thus,  by  a  somewhat  devious  but  nevertheless  satisfactory  procedure, 
*n^ve  at  a  fixMioa  of  the  identity  of  Linogitatlmi  ttenoptis  (Burmeister)  which  wiK 
permit  the  conservation  of  this  long-used  name,  although  it  is  apparently  the  less 
e^onion  of  the  two  species  which  occur  on  domestic  goats.  The  species  is  recognisable 
It  a  glance  by  the  character  of  the  gonopophyses  of.  the  female.  The  male  is  less 
'''^■'ly  marked,  but  is  still  recogntiable  by  the  genitalia. 

5.  Liaognathiu  af  ricaniu  Kellogg  and  Paine 
Figs.  212  B.H.C.- 213 

"*l.  VmognaikHs  ofricainu  Kellogg  and  Paine,  Bulletm  of  Entomological  Rtstarek, 
2: 146;  pi.  4,  figs.  1,  5. 
*'^.  Linoffnaihitt  sletiapiis  (Burmeister),  Ferris.  "Catalogue  and  Host  List  of  the 
Anoplura,"  Proctedingt  of  the  California  Academy  of  Seienttt,  (4).  6: 
16S.   (Part.) 
*S.  Linognalinu  sttnopiis    (Burmeister),   Banks,   Phiiippiut  Jounutl  of  SeietKt, 
14:172.    (Probably  o/ficwiw.) 
"^^.  Linogtutlhtu  atenopsit   (Burmeister),   Bedford,   Director  of  VeleriHary  Edu- 
eaiion  and  Rettarch.  Union  of  South  Africa,  Rtport,  11-12:  737.    (Part) 

Pkevious  Records.  Definitely  recorded  only  from  the  types,  from 
s™^^,  Abeokuta,  Southern  Nigeria,  Africa.  On  the  basis  of  present 
'^'^Owlet^e  it  appears  probable  that  some  of  the  records  of  L.  stenopsis 
fron  goats  refer  at  least  in  part  to  this  species. 

Specimens  Exahined.  The  types  (Stanford  University  and  British 
"^^viseuin)  and  numerous  other  specimens  as  follows : 

From  sheep:  Sugar  City,  Colorado,  and  Miami,  Florida,  U.S.A.  (Stan- 
ford University) ;  Punjab  District,  India,  Capt.  H.  E.  Cross  (Briitsh 
Museum) ;  and  a  single  slide  in  the  Piaget  Collection  (British  Museum) 
™*lcd  "Haematopinus  tibialis  var.  appendiculattis  sur  un  mouton  hybride." 
From  goat:  Miami,  Florida,  U.S.A,  (Stanford  University);  Los 
^os,  Phihppine  Islands,  Wood-worth  (Stanford  University) ;  Lahore, 
Punjab  (Indian  Museum)  and  Punjab  District,  Capt.  H.  E.  Cross 
(British  Museum)  ;  Lake  Suai,  Abyssinia,  26:  11 :  1912,  Jannasch  Goeta, 
"nd  Nagana  Research  Laboratory,  Zululand,  H.  H.  Curson  (British  Mti- 
seuni) ;  Anderstepoort,  Transvaal,  Bedford. 
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From  "Klip  springer,"  Oreotragus  saitaior,  Somaliland,  R.  E.  Drait- 
Brocktnan  (British  Museum). 

Feuale  (Fig,  213),  Length  2-2.5  mm.  In  general  very  similar  to 
L.  stenopsis  but  differing  shsrply  in  certain  details.  Head  (Fig,  2I2£) 
with  the  lateral  margins  of  the  hind  head  strongly  and  angularly  convex; 
dorsal  setae  in  no  case  very  long  and  slender.  Abdomen  with  the  setat 
apparently  somewhat  stouter  than  in  stenopsis.  Gonopophyses  (Fig.  212  C) 
slender,  convergent,  narrowly  rounded  at  the  apex,  which  bears  a  cluster 
of  slender  setae;  median  plate  present,  large  and  elongate;  apical  lobes 
apparently  somewhat  shorter  than  in  stenopsis. 
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A^iiLE  (Fig.  213).  Length  1.5-1.75  mm.  In  general  very  similar  to 
^hc  female  but  slightly  less  hairy.  Genitalia  (Fig.  212  B)  differing  frwn 
t^ose  of  stenopsis  in  having  the  parameres  {par)  without  a  mesal  expan- 
sion and  in  having  the  endomcral  piece  (e)  in  the  form  of  a  very  narrow, 
^linost  tube-like  structure  inclosed  between  the  apical  half  of  the  para- 
meres. 

NoTBS.— The  females  of  L.  africamu  and  l~  sltnopiis  are  separable  at  a  glance 
°y  the  character  of  the  gonopophyMS.  The  males  are  somewhat  more  difficult  to 
*"*'uiKiiuh  as  the  head  form  ii  subject  to  some  distortion  and  the  gedtalic  parts  are 
Co^d^  and  more  or  less  obscure,  but  with  favorable  specimens  there  need  be  no 


Tlie  tpeciment  from  Oreotragiu  agree  in  every  respect  with  typical  L.  africantu. 

6.  Linognathiu  oviformit  (Rudow) 

"CO.     Hatmalopimu  ovifomiii  Rudow,  ZeilMtkrifl  fir  dtt  genmltn  Natumisitn- 

schofttn.  34:170. 
isA^'     Aofmoto^nMu  twformis  Rudow,  Giebel,  Iiuecta  Eptioa,  p.  47. 
|™0.     Haematopiniu  oviformit  Rudow,  Piaget,  Lts  PeitieuKtiet,  p.  648. 
"*^.    Haematopmiu   {/)    oviformit  Rudow,   Dalla  Torre,   "Anoplura,"   Wytsman't 

Gtitera  Insectonmt,  p.  11, 
'^16.     Hatmalopimu  {f}  oviformit  Rudow,  Ferris,  "Catalogue  and  Host  List  of  the 

Anophira,"  Proeeedittgs  of  the  California  Aeadrmy  of  Scitneet,  (4),  6: 144. 
^^-     Liitognathut   owformit    (Rudow),   Fahrenholz,   Arehiv  fSr  Nalurgetehithtt, 

Abt  A,  81:  (Heft)  11:33. 

f^RBVious  Records.   Known  only  from  the  original  record  by  Rudow, 
tr«>m  "Hircus  matafricius." 

„^_  ^^OTES.— The  original  description  indicatu  merely  that  this  is  a  species  which  is 
r^"*»  H.  vifWi  am  ahnlichsten  in  der  F«m  dca  Kopfes  und  des  Abdomens."  It  is  in 
*7r  X*»obBbility  either  Linognathus  tlenaptv  or  L.  afrkoTuu,  but  unless  the  types 
,  ****Irf  be  discovered  still  to  be  in  existence  there  is  no  point  to  carrying  it  further 
"^  **^T  literature.  It  should  simply  be  placed  as  unrecognizable  and  disregarded. 

7.  LinognathuB  saccatuB  ((^ervais) 

™^5.    HaematoPimtt  saecatut  (Nervals,   in  Walckenaer,  Hitloirt  NattirtlU  des  !»• 

ttettt  Apliret,  3 :  307. 
*^*H.   Trichaulut  taeeatus  (Gerrais),  Enderlein,  Zoologischtr  Anteigtr,  28: 142. 
^^.   Lim>ffiKsthiu  taceatiu  (Genraia),  Enderlein,  ibid.,  29:  194. 
1^  Unognalhut  taecatut  (Gervais),  Dalla  Torre,  "Anoplura,"  IVyttmatt't  Genera 

InsectoTum,  p.  12. 
1916.  Liitognatlmt  ttenoptis  (Burmeister),  Ferris,  "Catalogue  and  Host  List  of  the 
Anoplura,"  Proeeedingt  of  the  California  Academy  of  Scieneet,  (4),  6: 164. 
(Part) 

Previous  Records.  Known  only  from  the  original  description  from 
"un  Bouc  d'Egypte,"  in  a  zoological  garden. 
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Notes. — The  original  description  of  thii  ipeciea,  whkh  wu  based  upon  a  singl^'^ 
specimen,  indicates  only  that  the  species  belongs  to  Littognathtu.    For  some  reuon 
later  authors  have  translated  "un  Bo«c  d'Egyptc"  into  "Capra  atgyptiaca."  There  is 
in  fact  no  necessity  for  concluding  that  the  species  came  even  from  a  goat. 

Unless,  by  some  miracle,  the  type  still  exists,  the  reasonable  procedure  is  to  place 
the  species  defimtelr  as  unrecognizable  and  to  cease  troubling  about  it 


8.  Linognathus  vitiili  (Limiaeus) 
Figs.  214,  215,  216  C 

NoTB. — This  being  a  very  well  known  parasite  of  domestic  cattle,  there  are  maay 
references  which  have  no  significance  from  the  point  of  view  of  the  present  work. 
Consequently  only  those  are  included  which  aid  in  elucidating  the  nomenclatorial 
history  of  the  species  or  which  contribute  something  to  the  knowledge  ot  its  distri- 
bution or  morphology. 

1758.  PedicMitu  viluli  Linnaeus,  Sytlema  Naturae,  (ed.  10),  p.  611. 
1761.  Pediculus  viluli  Linnaeus,  Linnaeus,  Fauna  Sutcico,  p.  475. 
1764.   Pediculus   bovis  vitidi  LJimaeus,   Geoffrey,    Hisloire   AMgie  des   Itueettt, 

2:598. 
1781.   Pedieulus  vituli  Linnaeus,  Fabricius,  Sptcits  Ituectomm,  2;  476. 
1800.   Pedieulus  vituii  Linnaeus,  Latreille,  Hisioirt  natwelU  gtniraU  et  parUettiiire 

des  cnutacis  et  des  insecles,  p.  93. 
1805.   Pedicutiu  vituli  Linnaeus,  Fabricius,  Sytlema  Antliatomm,  p.  342. 
1829.    Haematopinut  vituli  (Linnaeus),  Stephens,  Catalogue  of  Briiiik  Insectt,  2:  329. 
1838.    Pediculus  ienuiroitris  Burmeister,  Genera  Inseelorum,  Rhyuehota,  Species  17. 
1842.   Hatmatopitwis  vituli  (Linnaeus),  Denny,  Mottographia  Atwplurorwm  Britait' 

niae,  p.  31 ;  pi.  25.  tig.  3. 
1844,  Haematopinut  viluli  (Linnaeus),  Gervais,  in  Walckenaer,  Hisloire  uaturtlU 

des  insrclet  aptires,  3:  307. 
1864.   Pediculus  oxyrrhynchus  Mitzsch,  Zeitsehrift  fur  die  gesamten  Natiataititn- 

tehaf ten,  23: 2\. 
1874.   Haematopintu  tetuUroslrit  (Burmeister),  Giebel,  Insecia  Epiioa,  p,  43;  pL  2, 

fig.  9. 
1880.   Haematopinus  tenuirostris  (Bunneister),  Piaget,  Les  Pedieulines,  p.  6S0. 
1883.   Haematopinus  tenmrostris  (Burraebter),  Stroebelt,  Atmals  and  Magazine  of 

Natural  History,  (5),  11:  73-108;  pi.  3. 
1885.   Haematopinus  temiiroitris  (Burmeister),  Piaget,  Les  Pedieulines,  Supplement, 

p.  145;  pi.  15,  fig.  8. 
1891.   Haematopinus  viluli  (Unnaeus),  Oabom,  United  States  Department  of  Agri- 

culture.  Division  of  Entomology,  Bulletin  (old  series),  7: 16;  fig.  7. 
1896.  Haematopinus  viluli  (Linnaeus),  Osbom,  S>id.,  Bulletin  (new  series),  S:  176; 

fig.  101. 

1904.  Tricfwdus  vituli  (Linnaeus),  Enderlein,  Zoologischer  Anteiger,  28:  142. 

1905.  Linognathus  viluli  (Linnaeus),  Enderlein,  ibid.,  29: 194. 

1908.  Linognathus  vituli  (Linnaeus),  Dalla  Torre,  "Anoplura,"  Wylsman't  Genen 
Inseclorum,  p.  12. 

1913.  Linognaikus  vituli  (Limueos),  Patton  and  Cragg,  Textbook  of  Medical  Ento- 
mology, p.  513;  pL  66,  fig.  3. 
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16.  Lmognaihus  vihUi  (Linnaeus),  Ferris,  "Catalogue  and  Host  List  of  the  Ano- 
plura,"  Frocetdingi  of  the  California  Academy  of  Scitttets,  (4),  6;lti6. 
(PMt) 

23.  Linognathtu  vihUi  (Linnaeus),  Dudich,  Rovartani  Lapok,  26:  59. 

24.  Linogwahus  vilult  (Linnaeus),  Frcund,  Prager  Tieraritlicht  Ankiv,  AA:57; 

fig.  8. 
27.   iMognathus  vihiti  (Linnaeus),  Freund,  Prager  Archiv  fir  TitmudiM,  JA: 
46:  fis.  7. 


Fio.  214.— Ltw^ftofAtu  viluli  (Linmteus),  male  and  female. 

Pkevious  Records.  From  domestid  cattle  in  Europe,  North  America, 
id  India.   Recorded  by  Dudich  (1923)  from  wild  boar  in  Hungary. 

Specimens  Exauined.    From  domestic  cattle,  Lafayette,   Indiana, 

ishopp,  and  Mountain  View,  California,  U.S.A.  (Stanford  University) ; 

rpper  Shire  District,  Nyasaland,  12: 10:09,  Carden  (Mcdteno  Institute) 

id   North  Nyasa,  Africa,  /.  B.  Davey   (British  Museum) ;  Rangoon, 
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Burma,  VI:  1912,  H.  H.  Marshall  (Molteno  Institute);  Sydney,  New 
South  Wales,  Australia  (Imperial  Bureau  of  Hntcmology). 

Labeled  merely  "off  sheep  AA.  93"  (British  Museum). 

FrtMn  dog,  Cambridge,  England,  Professor  Newton,  XI:  1897  (Mol- 
teno Institute). 


Fig.  ZlS.^Linognatkus  viliili  (Uonaeus) :  A,  ornamentation  of  denn  of  abdoinen; 
B,  dorsum  of  thorax;  C,  head;  D,  genitalia  of  male;  E,  endomeral  pieces 
of  male  genitalia;  F,  spiracle;  G,  genital  regi<Hi  of  female  with  detail  of 
gonopod. 

Female  (Fig.  214).  Length  2.5  mm.  Head  (F^.  215  C)  elongate, 
the  fore  head  acutely  conical,  slightly  shorter  than  the  hind  head,  which 
has  the  lateral  margins  straight  and  parallel;  entire  head  quite  strcmgly 
sclerotic  and  pigmented,  with  a  darker  longitudinal  band  along  the  lateral 
margins  of  the  hind  head ;  dorsal  setae  small ;  pharynx  (Fig.  216  C)  with- 
out brushes,  mouth  parts  reaching  nearly  to  the  posterior  border  of  the 
thorax. 
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Thorax  (Fig.  215 B)  with  the  dorsum  strongly  sclerotic;  sternal  plate 
entirely  lacking. 

Abdotnen  with  the  denn  tending  to  be  slightly  sclerotic,  the  pattern  of 
reticulations  (Fig.  215^)  strongly  defined;  setae  small  and  rather  few, 
arranged  in  the  characteristic  pattern;  spiracles  (Fig.  215  F)  moderately 
large.  Gonapophyses  (Fig.  215  G)  of  a  very  distinctive  fotm,  set  close 
tc^ether,  broad,  with  the  posterior  mat^n  emarginate  and  bearing  a 
sclerotic  hook  at  the  inner  angle;  median  genital  plate  slender;  ^ical 
lobes  short. 


Fig.  216. — Fhanmgeal  framework  of:  A,  Ltnognathiu  breviceps  (Piaget);  B,  L. 
tibialis  (Piaget) ;  C,  L.  vilali  (Linnaeus) ;  D,  L.  brevicomit  (Giebel) ; 
£,  L.  tetosut  (Olfers). 

Male  (Fig.  214).  In  general  very  similar  to  the  female.  Genitalia 
(Rg.  215  D,  E)  with  the  basal  plate  {bp)  scarcely  longer  than  the  ter- 
minal complex;  parameres  {par)  long  and  acutely  tapering,  almost  en- 
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tirdy  concealing  the  delicate,  elongate,  ring-like  endomeral  piece  (e)  ai 

the  slender  arms  of  the  small  pseudopenis  ipp) ;  apex  of  the  abdom^^^ 

terminating  in  a  simple  point. 


Notes. — The  distinctivelj  formed  bead  and  the  genitalic  characters  of  both  nu-- — 
and  female  distinguish  tbts  species  readily  from  any  other.  It  has  no  known  do*-- 
relatives. 

The  identification  of  this  with  the  Ptdteulitt  vituli  of  linnacns  is  entirely  tr^*-' 
ditional,  but  there  is  no  occasion  to  disturb  the  customarily  accepted  nomeoclatiire  s^'' 
this  late  date.  The  peculiar  records  from  sheep,  dog,  and  wild  boar  should  be  treated' 
with  doubt  until  confirmed  by  further  and  more  definitely  authenticated  collections. 

9.  LinognathUB  tibialis  (Piaget) 
Figs.  216  B.  217,  218 

1880.  Hatmatopintu  tibialit  Piaget,  Let  PtdU:tiii»tt,  p.  646,  pi.  52,  fig.  8. 

1880.  Hofmatopimu  t^rialii  -var.  antetmattu,  Piaget,  ibid.,  p.  647. 

1880.  Hacmatopinus  tibialis  var.  apptndicidatus,  Piaget,  ^jid.,  p.  647. 

1904.  Trichautus  tibialit  (Piaget),  Enderlein,  Zoologischer  Anstigtr,  28:  142. 

1905.  Unognathus  tibialis  (Piaget),  Enderlein,  ibid.,  29:194. 

1908.  Linagniilhiu  tibialis   (Piaget),  Dalla  Torre,  "Anoplura,"   Wylsnum't  Genera 

Instctomm,  p.  12. 
1908.   LinogmUkiu  libiaiis  var.  anletmatus  (Piaget),  Dalla  Torre,  ibid.,  p.  12. 
1908.  Linognaihiu  libiaiis  var.  apfendievtatus  (Piaget),  Dalla  Torre,  ibid.,  p.  12. 
1914.  LiMognalhus  tibialis  var,  euchore  WaterstMi,  Amtals  of  the  South  Africam 

Museum,  10:275;  fig. 
1916.  Linognathut  tibialis  (Piaget),  Ferris,  "Catalogue  and  Host  List  of  the  Ano- 

plura,"  Proceedings  of  tht  Califorma  Academy  of  Sciences,  (4),  6: 165. 
1916.  Linognathus  tibialis  var.  anttmiatus  (Piaget),  Ferris,  ibid.,  p.  16S. 
1916.  Linognalhus  tibialis  var.  appendicvlatus  (Piaget),  Ferris,  ibid.,  p.  166. 
1916.   Linognalhus  tibialis  var.  tuekort  Watenton,  Ferris,  ibid.,  p.  166. 
1920.  Linogitathus    tibialis    (Piaget),    Bedford,    Director   of    Veterinary    Research. 

Union  of  South  Africa,  Report.  7-8:  709. 
1920.    Linognathus  tibialis  var.  euchore  Waterston,  Bedford,  ibid.,  p.  709. 
1927.  Unognothus  tibialis  var.  euchore  Waterston,  Bedford,  Director  of  Veterinary 

Education  and  Research,  Union  of  South  Africa,  Report.  11-12:  738. 

Previous  Records.  Recorded  by  Piagti  from  "Antilope  maori," 
"Antilope  subgutturosa,"  and  "Antilope  sp.,"  Zoological  Garden,  Rotter- 
dam, the  types  being  from  the  first  named.  Recorded  by  Waterston  as 
Linognathus  libiaiis  var.  euchore  from  Antilope  euchore.  South  Africa, 
and  by  Bedford  from  Aepyceros  melampus.  South  Africa. 

Specimens  Examined,  Eight  slides,  containing  eighteen  individuals, 
males,  females,  and  immature,  from  the  Piaget  Collection  (British  Mu- 
seum) labeled  "Haematopinus  tibiaiis  P.  sur  une  Antilope  maori." 

Four  slides,  containing  fifteen  individuals,  males,  females,  and  imma- 
ture, frcMn  the  same  collection,  labeled  "Haemalopinus  tibialis  var,  o^ 
Pendicutatus  sur  une  Antilope  subgutturosa." 
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•^our  sHdes  containing  eight  individuals,  male  and  female,  from  the 
E3i'^  collection,  labeled  "Haematopinus  tibialii  var.  aniennahu,  AntUope 
cooflta/'  These  slides  are  undoubtedly  the  types  of  all  the  supposed  va- 
"**a  of  L.  libialis  described  by  Piaget. 


Fig.  217. — Ltnogmithut  tibialis  (Piaget),  male  and  female.   From  the  types. 

In  addition,  one  slide  from  the  Piaget  Collection,  labeled  "Haema- 
topinus  tibialis  v.  appendtculatus  sur  un  mouton  hybride,"  which  is  not 
referred  to  in  Les  PedicvUnes,  contains  specimens  belonging  to  Lino- 
gnathtis  africoHUS  Kellogg  and  Paine. 

All  these  slides  were  remounted  by  the  writer  but,  aside  from  the 
clearing  and  staining  of  the  specimens,  will  be  found  in  exactly  the  con- 
dition as  to  numbers  and  distribution  on  the  slides  in  which  they  were 
left  by  Piaget. 
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In  addition  to  these,  the  types  of  Linognathns  tibialis  var,  euchon 
Waterston  were  examined  through  the  kindness  of  the  authorities  of  the 
South  African  Museum,  who  loaned  them. 

Two  females  from  "Gaxella  svbgutturosa  (Gould),  aus  d,  Kaulosus 
importiert,  Zoolt^.  Garten  Hamburg,  3,  VI .  1914  Zoo!.  Gcscllschaft  ded. 
6 .  VI .  1914,"  in  the  collection  of  the  Hamburg  Muaeiun  are  unquestion- 
ably this  species. 


Fig.  218.— Linognalhiu  Itbiatis  (Piaget) :  A,  genitalia  of  male ;  B,  spiracle ;  C,  geni- 
tal region  of  female,  with  detail;  D,  head;  E,  apex  of  abdomen  of  male. 

Other  specimens  from  Anlidorcas  marsupialis,  Onderstepoort,  Pre- 
toria, South  Africa,  received  through  the  kindness  of  Mr.  G.  A.  H. 
Bedford  seem  to  be  the  same. 

Feuale  (Fig.  217),  Length  2-2.5  mm.  A  comparatively  delicate 
species.  Head  (Fig.  2\8D)  quite  heavily  sclerotic  and  pigmented,  rather 
slender,  the  fore  head  acutely  pointed  and  about  equal  in  length  to  the 
free  portion  of  the  hind  head ;  fore  head  with  the  usual  transverse  band 
on  the  ventral  side,  this  extending  slightly  to  the  dorsum,  hind  head  with 
strongly  sclerotic  lateral  bands  and  with  the  margins  convex  and  more  or 
less  angulate;  pharynx  (Fig.  216 B)  with  strongly  developed  brushes; 
mouth  parts  very  long,  reaching  to  the  posterior  border  of  the  thorax. 

[362] 


ibvCoogIc 


MONOGBAPB  OF  THE  SUCEIKG  LICE  93 

Thorax  about  as  long  as  the  head,  with  the  lateral  margins  diverging 
slightly  posteriorly ;  sternal  plate  small,  narrow. 

Abdomen  slender  oval,  membranous  throughout  with  no  indication  of 
{Mgmentation,  sparsely  haired,  the  setae  arranged  in  the  normal  pattern 
but  noticeably  small  and  slender.  Spiracles  (Fig.  21SB)  small,  globular, 
with  few  and  relatively  large  reticulations.  Gonopophyses  (Fig.  218  C) 
very  small,  slender,  convergent,  rounded  at  the  apex  and  with  an  apical 
cluster  of  small  setae;  median  genital  plate  present,  in  some  specimens 
slightly  expanded  anteriorly,  in  others  nearly  parallel-sided;  apical  lobes 
small  and  inconspicuous,  fringed  with  smalt  setae,  terminating  in  a  small 
Ktiforni  spine. 

Male  (Fig.  2\7).  Length  1.5  mm.  In  general  characters  closely  re- 
seniblii^  the  female,  but  with  the  abdomen  more  pointed  and  even  more 
sparsely  haired,  with  the  hairs  smaller.  Genitaiia  (Fig.  218/4)  with  the 
Pa^ameres  {par)  abnost  straight  and  set  close  together,  concealing  the 
other  structures ;  the  endomeral  piece  is  apparently  entirely  lacking,  there 
'cmaiiiing  only  the  tubular  penis  {p)  and  the  pseudopenis  {pp).  It  is  not 
possible  from  the  material  at  hand  to  get  the  exact  details,  but  the  absence  of 
^  endomeral  piece  is  clear.  Apex  of  the  abdomen  terminating  (Fig.218£) 
"1  a  sclerotic  process,  which  is  a  prolongation  of  the  ninth  stemite. 

Notes.— The  examination  of  the  Piaget  material  reveals  absolutelj  no  basis  for 
""  nipposed  varieties  named  by  him.  The  differences  which  he  indicated  were  evi- 
'^y  iUuM»-y  and  due  in  all  probability  to  the  nature  of  his  preparations.  On  the 
"^  hand,  the  specimens  from  "rooutmi  hybridc,"  which  were  evidently  not  a  part  of 
hu  original  material,  have  nothing  to  do  with  L.  libialit  and  are  here  referred  to 
^  ofritomu.  It  is  especially  fortunate  that  the  opportunity  has  arisen  to  clear  up  this 
f^its,  f(x-  much  doubt  has  existed  concerning  it  and  the  nomenclature  of  the  antc- 
''V^festing  species  of  Linognalhiu  has  been  very  much  confused  because  of  the 
'Kt  that  no  one  has  known  what  L.  tibialit  and  iti  so-called  varieties  actually  repre- 
sent. 

Unogimtkiu  ctrvicaprae  (Lucas),  which  has  at  times  been  placed  as  a  "variety" 
"'  L.  tibialis,  is  here  treated  as  an  unrecognisable  species  and  will  be  discussed  later. 

Imognathtis  tibialit  var.  tuehort  Waterston  is  also,  in  the  writer's  opinion,  based 
"pon  examination  of  the  types,  purely  a  synonym  of  L.  libialit. 

Linognathaj  HbiaUt  var.  from  "eUmd"  in  the  Zoological  Gardens  of  Edinburgh, 
ncorded  by  Cummings,*  has  nothing  to  do  with  L.  tibialit.  The  material  is  in  bad 
*hape  and  it  is  difficult  to  say  exactly  what  it  is,  however. 

While  there  are  several  species  of  the  general  type  of  L.  tibialit,  there  are  none 
which  approach  it  so  closely  as  to  cause  difficulty  except  L.  breviconut  (Giebel), 
which  is  very  similar  to  Z.  libiattt  but  apparently  distinct. 

L.  brtvicomis  may  be  separated  in  tlie  female  by  the  fact  that  the  gonopophysei 
are  divergent,  rather  than  convergent,  and  in  the  male  by  the  presence  of  the  en- 
domeral piece  in  the  genitalia. 

1  Cummings,  B.  F.,  Procttdingt  of  tht  ZoSlogital  Society  of  London,  1916,  p.  266, 
fiC- 6. 
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10.  Linognathus  cervicaprae  (Lucas) 

1847.   Haemalopintu  etrvUaprat  Lucas,  AnnaleM  de  la  SociiU  Enlomologiqiu  it 

Fratue,  (2),  5:  S34;  pi.  8,  fig.  II.  1-1*. 
1880.   Hatmatopixns  tibialis  T«r,  etrvicaprae  Lucas,  Piaget,  Lts  Pedicutiutt,  p.  647, 
1908.  Linogniithus  tiMolif  var.  cervicaprae  (Lucas),  Dalla  Torre,  "Anoplura,"  Wjt^ 

man't  Centra  Imecionmt,  p,  13. 
1916.  LtMognalhiu  iSnalit  var.  ctrvicapra*   (Lucas),  Ferris,  "Catalogue  and  Hos^ 

list  of  the  Anoplura,"  Proeeedino*  of  the  Califontia  Academy  of  Seit»c**' 

(4),  6: 106. 

Previous  Records.  Known  only  from  the  original  record  by  Luc 
from  Anlilope  cervicapra  in  a  men^erie  in  Paris. 

Notes.— The  original  description  and  figures  show  this  species  to  be  a  I 
thut  of  the  geocTal  appearance  of  L.  libtalit  (Piaget).  Beyond  this  nothing  cars  ^ 
detennined.  It  has  notiiing  to  do  with  L.  pithodet  Cummings,  which  was  descrSC'^ 
from  the  same  host  species.  It  is  entirely  possible  that  the  species  is  not  nonaaS  "> 
this  host,  but  should  a  species  of  this  type  be  found  on  Antilope  cervicapra  vi%'^*' 
such  conditions  as  to  preclude  the  chance  of  straggling  from  some  other  h<Ht  it  coU^'' 
be  accepted  as  L.  cervicaprae. 

It  is  obrious  that  under  the  rules  of  nomenclature  now  commonly  accepted,    -^ 
cervicaprae  could  in  no  case  be  placed  as  a  "variety"  of  L.  tibifdit,  it  having  fiiorf^ 
over  the  latter.  Should  tbe  two  prove  to  be  identical,  it  is  the  name  cervicaprae  wbv^       , 
must  be  preserved. 

11.  Linognathus  brevicomig  (Giebel) 

Figs.  216  £),  219 

1874.  Haematopiimt  brevieorms  Giebel,  Itueela  Epitoa,  p.  43. 

18B0.  Haematopiimt  breviconUt  Giebel,  Piaget,  Lei  Pediculinet,  p.  644;  pL  5%  fig.  7. 

1904.  TrichaiiUu  brevicomii  (Kebel),  Enderlein,  ZoologUcker  Anseiger,  28: 142. 

1905.  Linognathut  brevieorms  (Giebel),  Enderldn,  ibid.,  29:194. 

1908.   Linognatfuu  brevieomts  (Giebel),  Dalla  Torre,  "Anoplura,"  Wytttnan's  Genera 

ItueeloTMrn,  p.  12. 
1916.  Lincgnathus  brevieorms   (Giebel),  Ferris,  "Catalogue  and  Host  List  of  tbe 

Anc^ura,"  Proceedings  of  the  California  Academy  of  Sciences,  (4),  S:  161. 

Previous  Records.  From  Giraffa  camelopardalis  in  a  zoolt^cal  gai^ 
den. 

Specimens  Examined.  Two  females  from  the  Piaget  (Collection, 
mounted  upon  a  single  slide  and  labeled  "Haematop.  brevieomts  siir  une 
Camelopardalis  giraffa."  These  were  remounted  by  the  present  writer. 

Female  (Fig.  219).  Length  2.2-2.25  mm.  Head  (Fig.  219B) 
elongate,  the  antennae  set  at  about  the  middle,  the  fore  head  acutely 
pointed,  the  hind  head  with  the  lateral  margins  but  slightly  convex ;  lateral 
margins  of  the  hind  head  with  a  conspicuous,  sclerotic,  longitudinal  band 
which  is  continuous  with  the  occipital  prolongation  into  the  thorax ;  fore 
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Wd  with  a  conspicuous,  transverse,  ventral,  sclerotic  band;  setae  few 
*nd  small.    Pharynx  without  brushes. 

Thorax  about  as  long  as  the  head  and  rather  broad ;  sternal  plate  lack- 

ii^. 


Fic.  219.— LtHogmUhus  brtvicomv  (Giebel) :  A.  female;  B,  head;  C.  spiracle;  D, 
genital  regioa  From  speciffien  in  the  Piaget  Collection. 

Abdomen  with  the  normal  pattern  of  setae;  margins  with  long  setae 
only  on  the  sixth  to  eighth  segments;  spiracles  (Fig.  219  C)  moderately 
large,  the  outer  face  somewhat  rosettiform.  Gonopophyses  (Fig.  2\9D) 
very  small,  their  apices  divergent,  the  free  mesal  margins  with  a  few  small 
setae;  median  genital  plate  small,  quite  strongly  spatulate;  apical  lobes 
moderately  prominent,  bearing  numerous  small  setae  on  the  mesal  margin 
and  three  or  four  very  long  setae  on  the  outer  margin. 

Notes. — This  species  has  been  taken  only  from  giraffe  in  captivity  and  it  remains 
to  be  shown  that  it  b  normal  to  this  host.  It  is  very  closely  related  to  the  next  species. 
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the  two  being  separable  only  by  slight  details  which  will  be  pointed  out  iu  cnanectioii 
with  the  latter. 

12.  Linognathus  fractus  n.  sp. 
Figs.  220,  221 

SpEauENS  Examined.  Holotype,  a  female,  allotyiK  and  one  paratype 
female  from  Tragelaphus  sylvaticus,  Onderstepoort,  Pretoria,  South  Af- 
rica, July  1930,  G.  A.  H.  Bedford.  Holotype  and  allotype  in  the  collection 
of  Mr.  Bedford,  paratype  in  collection  of  Stanford  University. 


Fic  22Xi.—Linognatkut  fraclut  n.  sp.,  male  and  female. 

Female  (Fig.  220).  Length  2.25  mm.  Head  (Fig.  221  C)  elongate, 
the  antennae  set  slightly  forward  of  the  middle ;  fore  head  rather  sharply 
parabolic,  hind  head  with  the  margins  smoothly  convex,  the  whole  strcMigly 
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sclerotic  dorsally  except  for  a  transverse  band  between  the  bases  of  the 
antennae ;  hind  head  with  a  conspicuous,  sclerotic  band  along  each  lateral 
mai^n,  this  band  being  broken  at  the  beginning  of  the  occiput;  ventral 
side  of  the  hind  head  with  an  irregularly  shaped  lateral,  sclerotic  area  and 
the  ventral  side  of  the  fore  head  with  a  strong  transverse  band.  Pharynx 
without  brushes. 


r~) 


Fig.  221. — Lmognathus  fracius  n.  sp. :  A,  genitalia  of  male ;  B,  genital  region  of  fe- 
male; C,  head;  D,  spiracle;  E,  dorsal  aspect  of  apex  of  abdomen  of 
male;  F,  ventral  aspect  of  same. 

Thorax  about  as  long  as  the  head ;  sternal  plate  lacking. 

Abdomen  with  the  setae  greatly  reduced  in  number,  the  anterior  group 

or  row  on  each  segment  either  lacking  or  reduced  to  two  or  three  small 

setae;  long  setae  present  at  lateral  mar^ns  of  sixth  to  eighth  segments. 

Conopophyses  (Fig.  221  B)  relatively  small,  their  mesal  margins  divergent 
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and  bearing  a  few  setae,  the  margin  of  the  vulva  strongly  cMivex,  the 
median  genital  plate  relatively  small  and  slightly  spatulate;  apical  lobes 
moderately  prominent,  bearing  a  mesal  fringe  of  small  setae  and  three  or 
four  long  setae  on  the  outer  margin. 

Male  (Fig.  220).  Length  2  mm.  Head  and  thorax  as  in  the  female. 
Abdomen  quite  acute  posteriorly,  with  the  dorsal  and  ventral  setae  eva 
smaller  than  in  the  female.  Eighth  and  ninth  tergites  each  with  a  pair  of 
small  sclerotic  areas  (Fig.  221  £).  Apex  of  the  abdomen  (Fig.  221  E,F) 
terminating  in  a  slightly  expanded,  truncate  median  lobe  formed  by  the 
prolongation  of  the  ninth  stemite.  Genitatia  (Fig.  221  A)  with  the  basal 
plate  (6^)  long  and  slender,  the  parameres  (par)  slender  and  acutdy 
tapering  and  with  a  conspicuous  point  about  midway  of  the  mesal  matgio; 
endomeral  parts  {e)  concealed  in  the  single  specimen  at  hand  between  the 
parameres,  but  apparently  forming  an  elongate  ring-shaped  piece  with  the 
penis  (p)  at  its  apex ;  pseudopenis  (pp)  large  and  stout,  projecting  beyond 
the  ends  of  the  parameres. 

Notes. — This  species  b  evidently  very  close  to  L.  brevieomit  (Giebel),  of  whkli 
unfortunately  only  the  female  is  knowa  Certain  apparent  differences  between  Ox 
fetnalea  are  scarcely  greater  than  might  well  come  within  the  limits  of  normal  vari- 
atitHi,  but  others  are  probably  significant.  The  one  really  dear  difference  is  to  be 
found  in  the  form  of  the  sclerotic,  longitudinal  band  at  the  margin  of  the  hind  head. 
In  L.  brevkomit  (Fig.  220  B)  this  is  continued  to  the  apex  of  the  occiput,  vriiile  in 
L,  fracltu  (Fig.  221  Q  it  is  brcJcen  at  the  beginning  of  the  occiput  and  is  of  different 
form.  In  the  absence  of  the  male  of  brevicortus  it  appears  desirable  to  regard  the  two 
species  as  distinct. 

L.  fracliu  is  evidently  a  member  of  the  tibiaiis  group,  from  the  other  members  of 
which  the  female  can  be  distinguished  by  the  form  of  the  genital  structures  and  the 
male  by  the  form  of  the  genitalia  and  the  terminal  structures  of  the  a 


13.  Linognathus  gnu  Bedford 
Fics.  222,  223 

1927.  Linognalhus  gnu  Bedford,  TratuaeHotu  of  the  Royal  Sociely  of  South  Africm, 

14:349;  L  figs.  3,4. 
1927.  Linognathiu  ftrrtn  Bedford,  ibid.,  14:351;  L  figs.  5,  6.  (Preoccupied.) 
1929.  Linognathus  gorgonut  Bedford,  Director  of  Veterinary  Servicts,   Vttitm  of 

South  Africa,  Rtport,  15:  502. 

Previous  Records.  Type  from  Connochaetes  gnu,  Qocolan,  Orange 
Free  State ;  also  from  Gorgon  taurinus,  Zoutpansberg  District,  Northern 
Transvaal. 

Specimens  Exauined.  A  male  and  a  female  from  Gorgon  taurinus, 
Maastrom,  Northern  Transvaal,  received  through  the  kindness  of  Mr. 
G.  A.  H.  Bedford. 
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Female  (Fig.  222),  Length  2  mm.  Head  (Fig.  223  D)  with  the 
antennae  set  slightly  forward  of  the  middle,  the  fore  head  rather  sharply 
parabolic,  the  hind  head  with  the  margins  strongly  and  smoothly  convex 
and  strongly  sclerotic;  dorsal  setae  moderately  convex;  pharynx  with 
brushes ;  mouth  parts  attaining  cKily  to  the  posterior  margin  of  the  head. 


Fig.  222. — Unagtialhus  gnu  Bedford,  male  and  female. 

Thorax  about  as  long  as  the  head,  its  dorsum  strongly  sclerotic ; 
sternal  plate  present,  small  and  slender ;  legs  noticeably  large  and  stout. 

Abdomen  somewhat  turbinate;  setae  arranged  in  the  normal  pattern, 
rather  large,  the  lateral  margins  of  segments  two  and  three  with  one,  and 
of  four  to  eight  with  two  very  long  setae.  Spiracles  (Fig.  223  C)  quite 
small,  with  few  reticulations.  Gonopopkyses  (Fig.  223  A)  large,  elongate, 
somewhat  spatulate,  the  apex  with  a  series  of  moderately  long  setae; 
median  genital  plate  short,  broad,  and  triangular;  apical  lobes  very  promi- 
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nent,  with  a  fringe  of  small  setae  on  the  mesal  margin  and  three  or  four 
very  long  setae  on  the  outer  mai^n. 

Male  (Fig.  222).  Length  1.5  mm.  Very  similar  to  the  female  but 
with  the  abdtMninal  setae  much  smaller.  Genttaiia  distorted  in  the  single 
available  specimen  and  apparently  also  in  that  upon  which  the  or^nal 
description  was  based ;  apex  of  the  abdomen  of  very  distinctive  form,  the 
median  prolongation  of  the  last  stemite  being  flattened  and  expanded  lat- 
erally (Fig.  223  B). 


Fig.  233. — Linognathus  gnu  Bedford:  A,  genital  region  of  female;  B,  apex  oi  ab- 
domen of  male;  C,  spiracle;  D,  head. 

Notes. — The  synon3niiy  indicated  above  has  been  pointed  out  to  the  writer  by  Mr. 
Bedford,  it  having  been  occasioned  by  the  fact  that  the  male  and  female  were  origi- 
nally taken  from  different  hosts.  The  species  is  one  of  the  general  type  of  L.  tibiatif 
but  is  very  well  marked,  the  spatulate  gonopoi^iyses  and  triangular  median  genital 
plate  of  the  female  and  the  expanded  apical  process  of  the  male  distinguishing  it  at 
once  from  any  other. 


14.  Linognatbus  fahrenhoizi  Paine 
Figs.  224,  225 

1911.  Linagnathus  forficula  KeIIc«g  and  Paine,  Bulletin  of  Entomological  Rtsearck. 

2 :  47 ;  pi.  4,  figs.  2,  4.   (Not  Haimatopittus  forfieutiu  Ritdow.) 
1914.   Linoguaihui  fahrtnholsi  Faine,  Psyche,  21:  117. 

1916.   Linognathta  fakrenholsi  Paine,  Ferris,  Annals  of  Ihe  Durban  Museum,  1 :  239. 
1916.  Unognalhus  fahrenholsi  Paine,  Ferris,  "Catalogue  and  Host  List  of  the  Ano- 

plura,"  Proceedings  of  the  California  Academy  of  Sciences,  (4),  6:  161. 
1927.  Linognathus  fahrenkolti  Paine,  Bedford,  Director  of  Veterinary  Education  and 
Research,  Union  of  South  Africa,  Report,  11-12:  737. 
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Pkevious  Records.  Originally  described  from  Cervicapra  arvndi- 
mirvm,  Geoi^e's,  Marimba  District,  Nyasaland.  Recorded  by  Ferris  from 
Cervicapra  fttlvorufula,  Mfongosi,  Zululand. 

Speciuens  Exauined.  Those  upon  which  the  forgoing  records  were 
based. 


Fig.  224. — Linogtialkiu  fakrenhcUi  Paine,  male  and  female.    From  paratypu. 

Female  (Fig.  224).  Length  2.5  mm.  Head  (Fig.  225  F)  elongate, 
with  the  antennae  set  scmiewhat  forward  of  the  center,  the  fore  head  quite 
sharply  parabolic,  the  hind  head  with  the  margins  strongly  and  smoothly 
convex  and  with  strong  sclerotic  areas;  dorsal  setae  long  and  slender; 
pharynx  with  well-developed  brushes ;  mouth  parts  attaining  the  posterior 
border  of  the  head. 
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Thorax  slightly  shorter  than  the  head,  the  posterior  lateral  angles 
(Fig.  225  £)  with  a  very  distinct,  free  lobe;  sternal  plate  present,  small 
and  slender. 

Abdomen  elongate  oval,  setae  arranged  in  the  normal  pattern,  few, 
quite  long  and  slender.  Spiracles  (Fig.  225  D)  moderately  large.  Gonopo- 
physes  (Fig.  225  G)  elongate,  divergent,  with  a  row  of  setae  along  the 
mesal  margin ;  median  genital  plate  lacking ;  a  pair  of  rather  conspicuous 
crescent-shaped  sclerotic  areas  between  the  gonopophyses  and  the  apical 
lobes,  the  latter  very  large  and  prominent. 


Fig.  225. — Linognathus  fahrttihaln  Paine:  A,  genitalia  of  male; 
apex  of  abdomen  of  male;  C,  dorsal  aspect  of 


ventral  aspect  of 
D.  spiracle ;  E,  pos- 


r  angle  of  dorsum  of  thorax;  F,  head;  G,  genital  region  of  female. 

Male  (Fig,  224),  Length  2  mm.  In  general  very  sinular  to  the  fe- 
male. Genitalia  (Fig.  225  A)  with  the  parameres  (par)  strongly  curved, 
the  outline  of  the  two  together  being  broadly  oval,  each  with  two  broad 
expansions  on  the  mesal  margin  which  inclose  the  small  and  broadly  ring- 
shaped  endomeral  piece  (e) ;  apex  of  the  abdomen  (Fig.  225  C)  with  the 
last  sternal  plate  (Fig.  225  B)  produced  into  a  truncate  point. 

Note.— This  species  is  one  of  the  general  type  of  L.  tibialis,  but  the  gonopophyses 
of  the  female  and  the  genitalia  of  the  male  are  quite  distinctive. 
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15.  Linognathus  hippotragi  n.  ap. 
Figs.  226,  227 


Specimens  Examined.  Types,  a  female,  allotype,  one  paratype  male 
and  one  paratype  female,  from  Hippotragus  niger,  zoological  garden, 
Johannesbui^,  South  Africa,  G.  A.  H.  Bedford,  1930. 


Fig.  226. — Linognathus  hippotragi  a.  sp.,  male  and  female. 

Female  (Fig.  226).  Length  2.5  mm.  Head  (Fig.  227  F)  elongate, 
the  antennae  set  slightly  forward  of  the  middle,  the  fore  head  acutely 
parabolic,  the  hind  head  with  the  margins  smoothly  convex  and  with 
strongly  defined  lateral  sclerotic  areas,  the  dorsum  of  the  head  sclerotic 
except  for  an  irregular  median  area;  pharynx  (Fig.  227 D)  with  very 
small  brushes,  mouth  parts  not  exceeding  the  posterior  margin  of  the  head ; 
dorsal  setae  large  and  long. 
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Thorax  slightly  shorter  than  the  head,  or  ordinary  form ;  sternal  plat* 
present,  very  slender. 

Abdomen  with  the  setae  arranged  in  the  normal  pattern,  all  quite  lot* 
and  slender.   Spiracles  (Fig.  227  E)  quite  large,  the  markings  very  nu- 
merous.   Gonofopkyses  (Fig.  227  C)  small,  acutely  rounded,  divei^ent, 
their  mesal  margin  with  a  cluster  of  rather  large  setae;  median  genital  plate 
large  and  triangular ;  apical  lobes  prominent,  bearing  three  or  four  la.i'S^ 
setae  on  the  outer  margin  and  a  fringe  of  small  setae  on  the  ventral  sid^' 


Fig.  227. — LtnognatkHs  kippolragi  n.  sp.:  A,  genitalia  of  male,  dorsal  aspect;  B.  ter- 
minal complex  of  genitalia,  ventral  aspect;  C,  genital  rtgian  of  female; 
D,  pharyi^eal  framework;  £,  spiracle;  F,  head. 

Male  (Fig.  226).  In  general  quite  similar  to  the  female,  but  with  the 
abdominal  setae  smaller.  Genitaiia  (Fig.  227  A,  B)  with  the  parameres 
(par)  together  forming  a  broad  oval,  each  with  a  rounded  expansion  on 
the  mesal  margin  near  the  apical  third,  inclosing  the  broadly  rit^-shaped 
endomeral  piece  {e) ;  apex  of  the  abdomen  tenntnating  in  a  broad  and 
slightly  emarginate  median  lobe.  • 
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NoTBs.— This  species  is  one  of  the  tibialis  group  but  is  readily  distinguishable 
from  any  other.  The  broad,  triangular  genital  plate  of  the  female  is  similar  to  that 
of  L.  gnu,  but  the  gcaiopophyses  are  different  and  the  apex  of  the  abdomen  of  the 
male  is  quite  differently  formed. 

16.  Linognathus  taurotragiis  Bedford 

Fics.  228,  229 

1927.   Litiogiiathus  sp.,  Bedford,  Direelor  of  Vtltrinary  Education  atij  Research, 

Union  of  South  Africa,  Report,  11-12 :  738. 
1927.  Linognathut  taurotragus  Bedford,  Transactions  of  the  Royal  Society  of  South 
Africa,  14:347;  figs.  1,2. 

Previous  Records.  From  Taurotragus  oryx,  Clocolan,  Orange  Free 
State. 


Fig.  228. — Linogtiathus  taurotragus  Bedford,  male  and  female.  From  paratypes. 

Speciuens  Examined.  Specimens  frotn  the  type  lot,  received  through 
the  kindness  of  Mr.  Bedford,  and  others  from  the  same  host.  Natal,  South 
Africa,  received  through  the  kindness  of  Mr.  Lawrence  Hill. 

Female  (Fig.  228).  Length  attaining  2.5  mm.  Head  (Fig.  229  C) 
strongly  pigmented  and  sclerotic,  the  antennae  set  slightly  forward  of  the 

[»S] 


ibvCoogIc 


106 


CONTRIBUTIONS  TOWARD  A 


midde,  the  fore  head  sharply  parabolic,  the  hind  head  with  the  margins 
strongly  and  sharply  convex;  dorsal  setae  few  and  small;  phaiynx  (Fig. 
229  B)  without  brushes;  mouth  ports  attaining  about  the  middle  of  the 
thorax. 


Fic.  229. — Unognalhus  tatwatragw  Bedford:  A,  ornamentation  of  derm  of  abdo- 
men; B,  pharyngeal  framework;  C,  head;  D,  ^nital  region  of  female; 
E,  spiracle ;  F,  dorsal  aspect  of  apex  of  abdomen  of  male ;  G,  genitalia 
of  male. 

Thorax  somewhat  shorter  than  the  head,  relatively  broad,  with  the 
lateral  margins  divergent  posteriorly ;  sternal  plate  lacking. 

Abdomen  elongate  oval ;  setae  arranged  in  the  normal  pattern  but  very 
few  and  for  the  most  part  quite  small;  derm  tending  to  be  somewhat 
sclerotic,  the  pattern  of  reticulations  strongly  defined,  especially  in  the 
median^  region  of  the  dorsum.  Spiracles  (Fig.  229  £)  small,  globular, 
coarsely  ringed.  Gonapophyses  (Fig.  229  D)  of  a  very  distinctive  pattern, 
tapering  and  divergent  apically,  each  with  a  small  tongue-like  process  at  the 
mesal  ai^le,  the  margin  beset  with  a  row  of  setae ;  median  genital  plate 
present,  spatulate;  apical  lobes  moderately  prominent,  fringed  laterally 
with  several  moderately  large  setae  and  with  a  short  ventral  frii^e  of  small 
setae. 
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Male  (Fig.  228).  Length  2  mm.  Differing  from  the  female  in  the 
shorter  abdomen  and  the  stronger  development  of  the  median  sclerotization 
of  the  abdominal  dorsum ;  eighth  tcrgite  (Fig.  229  F)  with  a  conspicuous, 
bilobed  median  plate  which  is  deeply  pigmented.  Genitalia  (Fig.  229  G) 
with  the  parameres  (par)  simple  and  tapering,  the  endomeral  piece  (e) 
formit^an  elongate  ring,  the  pseudopenis  iPP)  with  long  basal  arms;  apex 
of  the  abdomen  with  a  slight  median  point. 

NoTB.— A  very  distinct  species,  not  closely  resembling  any  other,  although  it  is 
probably  a  member  of  the  tibialis  group. 

17.  Lino^athus  brericeps  (Piaget) 
Frcs.  216.4;  230;  2i\B.C.E,F,H;  232A 

1885.    HaetHatophmt  brtmeept  Piaget,  Lts  Pediculints,  Supplement,  p.  UZ\  pi.  15, 
6s.  S. 


Fig.  230. — Linognathiit  brevietpt  (Piaget),  male  and  female.  From  types. 
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1908.   Haemaiopinus  brevietpi  Piaget,  DalU  Tmre,  "Anoplun,"  Wytsmtm's  Genera 

InsecloTum,  p.  11. 
1916.  Linognathus  brtvictPs  (Piaget),  Ferris,  "CataloRue  and  Host  List  of  the  Ano- 

plura,"  Proceedings  of  Ifu  CaKfortaa  Academy  of  Seieneet,  (4),  6:  160. 

Previous  Records.   Known  only  from  the  original  record  by  Piaget, 
from  Cephaiopkus  tnaxwelU,  without  indication  of  locality. 


Fig.  231. — Linognathus  Umnetragi  Cummings;  A,  genital  region  of  female;  7,  penis; 
/,  genitalia  of  male.  Unognathus  breviceps  (Piaget) :  B,  dorsal  aspect  of 
apex  of  abdomen  of  male;  C,  genitalia  of  female;  £,  genitalia  of  male; 
F,  apex  of  pararoere ;  H,  endomeral  piece  and  penis.  Linognathus  angit- 
latus  (Piaget) :  D,  genital  regicMi  of  female;  G,  apex  of  paramere. 

Specimens  Examined.  Four  females,  three  males,  and  three  nymphs 
in  the  Piaget  Collection,  mounted  on  three  slides  labeled  "Haematopinus 
breviceps  P.  sur  un  Cephaiopkus  maxwelli,"  and  undoubtedly  including  the 
types.  These  slides  were  remounted  by  the  present  writer. 
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Female  (Fig.  230).  Length  1.75  mm.  A  rather  slender  and  delicate 
species.  Head  (Fig.  232  A)  relatively  short  and  broad  and  quite  deeply 
retracted  into  the  thorax ;  antennae  set  very  slightly  forward  of  the  middle 
of  the  head;  fore  head  rounded,  with  the  lateral  margins  beset  with  mi- 
nute tubercles  and  with  very  conspicuous,  internal,  lateral  sclerotic  areas; 
hind  head  with  the  lateral  margins  but  very  slightly  and  smoothly  convex, 
not  at  all  angulate ;  pharynx  (Fig.  216  A )  with  very  slight  brushes ;  mouth 
parts  barely  exceeding  the  length  of  head. 


Fig.  232.— Heads:  A,  UnognathMS  brevietps  (Piaget) ;  E,  L.  gatella  Mjobei^;  D, 
L.  limnotragi  Cummings;  F,  L.  "gilvus"  Fahrenholz;  G,  L.  angalalut 
(Piaget).  Pharyngeal  framework:  B,  L.  gastlla  Mjoberg;  C,  L.  lim- 
notragi (Cummings), 

Thorax  short  and  broad;  sternal  plate  lacking.  Legs  not  strikingly 
large.  Abdomen  with  the  normal  pattern  of  setae,  these  rather  sparse  and 
small  except  for  a  median  pair  on  each  segment  dorsally  and  ventrally. 
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Long  mai^nal  setae  present  on  seventh  and  eighth  segments,  with  a  single 
long  seta  near  the  spiracle  on  the  third  s^ment.  Spiracles  small,  spherical. 
Conopopkyses  (Fig.  231  C)  small  and  slender,  widely  separated,  beset  with 
loi^  setae  along  the  apex  and  the  mesai  margin ;  median  genital  plate  some- 
what irregular,  narrow;  vulva  strongly  convex,  the  vagina  thickly  beset 
with  minute  spines ;  apical  lobes  but  moderately  prominent,  bearing  a  mesal 
series  of  numerous  small  setae  and  several  long  setae  on  the  outer  margin. 
Male  (Fig.  230).  Length  1.25  mm.  In  general  characters  closely 
resemblit^  the  female.  Genitalia  (F^.  231  E,  H)  with  the  ba^  plate  (bp) 
quite  long  and  slender,  the  parameres  (par)  strongly  curved  and  inclosing 
the  large,  ring-shaped  endomeral  piece  {e),  the  tubular  penis  (^)  and  the 
Y-shaped  pseudopenis  (pp),  the  arms  of  which  are  quite  strongly  ex- 
panded and  fit  into  recesses  in  the  parameres.  Apex  of  the  abdomen  (Fig. 
231  B)  terminating  in  a  slight,  truncate  process  formed  by  the  extension 
of  the  ninth  stemite. 

Notes.— I  have  seen  no  specimens,  other  than  the  types,  that  can  definitely  be 
referred  to  this  species.  A  dtscussicn  of  the  characters  l^  which  it  may  be  distin- 
guished from  its  near  relatives  tvilt  be  associated  with  the  description  of  L.  i 


18.  LinognathuB  angulatus  (Piaget) 
Fios.  231D,  G;232C;233 

I8S5.  Htumatopimu  ungulattts  Piaget,  Let  Pedieulinet,  Supplement,  p.  144;  pL  15, 
fig.  7.  (Probably  misprint  for  angnlatits,  the  latter  appearing  in  the  descrip- 
tion of  tlie  plates  and  on  the  type  labels.) 

1908.  HaematoptMU  ungulalus  Piaget,  Dalla  Torre,  "Anoplura,"  Wylsman't  Genera 
Itueelorum,  p.  11. 

1916.  Linognatkus  angulatus  (Piaget),  Ferris,  "Catalogue  and  Hoct  List  of  the  Ano- 
plura," Proceedings  of  the  CaUfonia  Academy  of  Sciences,  (4),  6: 160. 
(Part) 

Previous  Records.  Known  only  from  the  original  descriptioa  by  Pia- 
get, from  Cephatophus  nigrifrons,  without  indication  o{  locality.  Later 
records  purporting  to  be  of  this  species  are  erroneous. 

Specimens  Examined.  Two  males  and  a  female  on  two  slides  in  the 
Piaget  (Collection  (British  Museum),  labeled  "Haematopinus  angulatus  P. 
sur  un  Cepkalophus  mgrifrons."  These  were  remounted  by  the  present 
writer  and  may  be  regarded  as  the  types. 

Female  (Fig.  233).  Length  2.1  mm.  A  rather  stout  species  which  in 
its  general  characteristics  very  closely  resembles  L.  breviceps  (Piaget) 
but  differs  In  certain  particulars.  Head  (Fig.  232  G)  slender,  the  hind 
head  constricted  into  a  slight  but  distinct  neck,  the  fore  head  acutely 
pointed. 
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Thorax  of  ordinary  (orm,  the  sternal  plate  lacking,  the  legs  strikingly 
large  and  heavy.  Abdomen  sparsely  haired  as  in  £,.  hreviceps.  Gonopo- 
physes  (Fig.  231  D)  similar  to  those  of  breviceps  but  with  the  genital  plate 
distinctly  spatulate. 


Fig.  ZSi.—Linognalhus  ongulatm  (Piaget),  male  and  female.  From  the  types. 

Male  (Fig.  233).  In  general  quite  similar  to  the  female.  Genitalia 
apparently  identical  with  those  of  breviceps  except  that  the  apices  of  the 
parameres  (Fig.  231  G)  are  slightly  notched. 

Notes, — I  have  seen  no  materia]  other  than  the  types  that  can  definitely  be  re- 
ferred to  this  species.  It  will  be  discussed  further  in  connection  with  I~  limnolragi 
Cununingi. 

19.  Linognathus  gazella  Mjoberg 
Figs.  232  B.  E.  F;  234 

1910.   Linognathus  gaxella  Mjoberg,  Arkh  for  Zootogi,  6: 157-159;  fig.  78. 

1910.   Lmognathus  angulatitt  (Piaget),  Mjoberg,  ibid.,  p.  157.    (Mis identification.) 
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1916.  Lincgtiatkiu  atigulalus  (Pia^et),  Ferris,  Annals  of  tht  Durban  Museum,  1:238. 

(Misidentilicatioa.} 
1916.   Linognalhus  angulalus  (Piaget),  Ferris,  "Catalogue  and  Host  List  of  the  Ano- 

plura,"  Proceedings  of  the  California  Academy  of  Sciences,  (4),  6;  160. 

(Part.) 

1916.  Linognathus  gasella  Ujoberg,  Ferris,  ibid.,  p.  162. 

1917.  Linognathus  gilvus  Fahrenholz,  Jahrbueh   der  Hamburgischen   Wissetudaft- 

lichen  Anslalten,  34:  (Beiheft)  2: 18;  tig.  S.   (August) 
1917.    Linognathus  gilvus  Fahrenholz,  Zoologitehtr  Anteigtr,  48:92.    (October.) 
1927.  Linognathus  angutatus  (Piaget),  Bedford,  Director  of  Veterinary  Educoiiot 

and  Research,  Union  of  South  Africa,  Report.  11-12:737.    (Misi<lenti£- 

Previous  Records.  Described  by  Mjoberg  as  Linognathus  gaa^ 
from  "gazelle,"  Hamburg  Zoological  (wardens,  and  also  recorded  by  tum 
erroneously  as  L.  angulatus  (Piaget)  from  Cephalophus  sp.  in  the  sanw 
gardens.  These  latter  specimens  were  later  described  by  Fahrenholi  a* 
L.  gilvus.  Erroneously  recorded  by  Ferris  and  by  Bedford  as  L.  angubd**^ 
from  Cephalophus  natalensis  and  Sytviacapra  grimmi  from  Zululand  ai*-" 
Transvaal. 


Fig.  234. — Linognathus  gasella  Fahrenholz,  male  and  female.  From  the  types. 
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Speciuens  Exauined.  Types  and  co-types  of  Linognatkus  gaeella  and 
L.  gUv%ts  and  specimens  from  die  lots  recorded  by  Ferris  and  by  Bedford. 
Female  (Fig.  234).  length  2-2.5  nun.  In  general  characters  very 
dose  to  L.  breviceps.  Head  (Fig.  232  E,  F)  with  the  lateral  margins  of 
the  bind  head  distinctly  angulate  and  constricted  into  a  slight  neck ;  fore 
head  broadly  rounded  or  in  some  specimens  almost  truncate;  pharynx 
(Fig.  232  B)  with  small  brushes. 

Thorax,  abdomen,  and  genitalic  rc^on  apparently  identical  with  those 
of  Z,.  breviceps. 

Male  (Fig.  234).  Length  1.5  mm.  Except  for  the  head  form,  which 
u  as  in  the  female,  practically  identical  in  all  respects  with  the  male  of 
t.  breviceps. 

Notes.— The  examination  of  the  types  of  L.  gaitlla  Mjoberg  and  L.  gihnu 

Falu-enboU,  together  with  the  other  material  at  hand,  afFord$  clear  evidence  that  theie 

•pecicE  cannot  be  separated.    The  original  figure  of  the  head  given  by  Mjoberg  is 

^■rtirelj  misleading,  the  very  truncate  form  of  the  fore  head  being  illusory.    Some 

^P^citnens  tend  toward  the  condition  shown  by  him,  but  others  from  the  same  lots 

'^^'Uiot  be  distinguished  from  the  types  of  L.  gilvus.  That  L.  gajella  should  be  recog- 

^"Kcd  as  distinct  from  L.  breviceps  is  dubious,  but  this  point  will  be  discussed  follow- 

"'K  the  descriptiiHi  of  Ihe  next  species. 

20.  Linognathus  limnotragi  Cummings 

Fics.  231-4,/,/;  2SZC,D 

^3.    Unognathtu  limtKtragi  Cummings,  Bulletin  Enlomologieol  Research,  4:36; 

lo,  **K-  ^■ 

*^&.    Liiutgrutthus  limnotragi  Cummings,  Ferris,  "Catalogue  and  Host  List  of  the 
Anoplura,"  Proceedings  of  the  Califomia  Academy  of  Sciences,  (4),  6: 162. 

I*REVious  Recobds.  Known  only  from  the  original  record,  from 
^**n.tiotragus  (  =  Tragelaphus)  gratus,  in  the  Zoological  Garden  of  London 
''Onn  the  Coi^  r^ion. 

Speciuens  Exauined.  The  types  and  other  specimens  from  Tragela- 
fiWi  sylvaiicus,  Anderstepoort,  Pretoria,  G.  A.  H.  Bedford,  and  Trage- 
"^fcwj  scriptus.  Zoological  Garden,  London,  H.  H.  Scott  (Molteno 
institute). 

Feuale.  Length  2  mm.  Very  closely  resembling  L.  breviceps  in  gen- 
eral {orm  but  differing  in  certain  details.  Head  (Fig.  232P)  quite  diort 
and  broad,  with  the  fore  head  almost  rectai^ular;  hind  head  with  margins 
sightly  convex  and  nearly  parallel;  dorsum  with  a  distinct,  irregular, 
sclerotic  pattern. 

Thorax  and  abdomen  in  general  practically  as  in  L.  breviceps,  but  the 
genitalic  structures  differii^  somewhat,  Gonapophyses  (Fig.  231  A) 
elongate,  with  setae  only  along  the  mesal  margin ;  median  genital  plate  of 
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distinctive  form,  somewhat,  as  pointed  out  by  Cummings,  of  the  fonn  of 
the  sole  of  a  shoe,  the  heel  continued  to  the  lip  of  the  vidva,  which  is  quite 
strongly  convex, 

Male.  Length  1.5  mm.  Head  as  in  the  female.  Genitalia  (Fig.  231 
/,  /)  of  distinctive  form  because  of  the  ^>parently  complete  absence  of  tbc 
endtaneral  piece ;  penis  {p)  (F^.  231  /)  quite  large,  overlying  the  base  of 
the  pseudopenis. 

Notes.— There  seems  to  be  no  room  for  doubt  as  to  the  distinctnesi  of  this  sptea 
and  as  to  the  correctness  of  assigning  to  it  the  specimens  here  recorded 

The  Species  of  the  L,  brevietps  Gboup 

The  five  species  just  dealt  with,  L.  brevicePt  (Piaget),  L.  angulatiu  (PiapJ). 
L.  gaattla  Ujoberg,  L.  gilvui  Fahrenholz,  and  L.  limnolragi  Cumniings,  togcAEr  witii 
some  material  which  must  be  left  unassigned,  constitute  a  puzzling  group  of  fonni 
The  writer  himself  is  1^  no  means  entirely  satisfied  with  the  treatment  here  accorded 
them,  and  it  is  possible  that  future  workers  with  more  material  available  maj'  ccoc 
to  conclusions  quite  different  from  those  which  have  here  been  reached.  Cniui 
things,  however,  appear'  to  be  reasonably  clear. 

There  can,  in  the  writer's  view,  be  no  doubt  that  Lmognatfuu  gaittta  Ujobei 
and  L.  gilvus  Fahrenholz  are  inseparable.  The  types  of  the  latter  and  co-types  of  te 
former  are  at  hand  and  reveal  nothing  to  justify  a  specific  distiacticm.  In  F«. 
232  £  is  shown  a  careful  camera  lucida  drawing  of  the  head  of  a  specimen  labeled 
as  a  co-type  of  L.  gatetla  and  in  Fig.  232  F  a.  similar  drawing  to  the  sane  scale 
from  a  specimen  labeled  as  "type"  of  L,  gihiw,  these  specimens  having  been  receind 
as  a  loan  through  the  kindness  of  Dr.  Titschack  of  the  Hamburg  Museum.  Other 
specimens  at  hand  from  the  type  lot  of  gaaella  show  the  fore  bead  more  nearly  nx- 
tangular  and  thus  approaching  the  figure  given  by  Mjoberg,  but  that  figure  is  evi- 
dently exaggerated.  It  seems  perfectly  clear  that  specimens  [H-eviously  recorded  lij 
the  author  and  others  as  L.  atigulahu  (Piaget)  are  referable  rather  to  L.  gattOt- 

But  whether  or  not  L.  gatella  should  be  separated  from  L.  brevictPs  is  a  hmr 
dubious  matter.  Any  separation  must  be  based  upon  the  form  of  the  head,  for  diert 
seems  to  be  nothing  else  in  which  they  differ  in  any  appreciable  degree.  In  Fi|. 
232  A  is  shown  the  head  of  a  specimen  from  the  co-types  of  L.  brtviteps,  this  drawn 
to  the  same  scale  as  "Pig.  232E,F,C.  The  differences  in  head  form  are  coasax 
throughout  the  few  specimens  of  L.  brevictPs  and,  although  trivial,  are  dear  eoou^ 
upon  a  direct  comparison  of  specimens.  Although  the  writer  is  inclined  to  the  new 
diat  L.  goMtlla  should  in  its  turn  be  merged  with  L.  hrrvictpi,  that  step  is  nA  but 
taken.  To  do  so  would  complicate  the  situation  for  later  workers  to  whom  ntoce 
adequate  material  may  possibly  ccmfirm  the  distinctness  of  these  forms. 

There  is  in  the  mind  of  the  writer  no  feeling  of  doubt  in  regard  to  L.  attgiii^ts 
(Pii^et).  This  species  is  apparently  quite  distinct,  althou^  no  specimens,  other  than 
the  types,  are  at  hand.  The  elongate  head,  the  relatively  enormous  legs,  and  the  fonn 
of  the  genital  plate  of  the  female  mark  it  dearly  enough. 

The  same  is  true  of  l~  timnatragi  Cummings.  The  characters  which  defiae  it 
are  slight  but  quite  clear.  There  is  some  variation  in  the  form  of  the  genital  plate  of 
the  female,  but  the  absence  of  the  endcMneral  piece  in  the  genitalia  of  the  male  ii 
definite  and  precise. 

Certain  specimens  at  hand    from  AePyetrot  mtlampiu,  Rustenbnrg   District, 
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Transvaal,  received  from  G.  A.  H.  Bedford,  roust  here  be  left  unplaced.  They  in- 
clude only  females  which  do  not  fit  exactly  with  any  of  the  named  species,  although 
aK>i^>3chi&g  L.  limnotragi. 

Other  doubtful  specimens  are  those  once  recorded  by  Cununings*  quite  erro- 
neously as  L.  libialis  (Piaget)  var.  These  specimens  are  the  closest  to  L.  angulalHt 
of  aiqr  that  have  been  examined,  but  they  are  in  bad  ccHidition  and  cannot  be  placed 
more  closely. 

21.  Ltno^atbus  pithodes  Ciunmings 
Figs.  235;  238  D;  239  F.  G 

1916.   Linognathus  pUhodts  Cummiogs,  Procetdings  of  the  ZoSlogieal  Society  of 

London,  p.  260;  t  figs.  3-5. 
1916.  Unognalhus  pUhodtt  Cummings,  Ferris,  "Catalogue  and  Host  List  of  the  Ano- 

plura,"  Proeeedrngs  of  Iht  Catiforma  Academy  of  Sciences.  (4),  6:205. 


Fig.  235. — Linognalhus  pithodes  Cummings,  male  and  female.   From  the  types. 

Previous  Records.   From  AntUope  cervicapra  from  India,  Zoological 
Society  Gardens,  London. 

'-  B.  F.  Cummings,  Proceedings  of  the  Zoological  Society  of  London,  1916,  pp. 
266-267;  t  fig.  6. 
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Speciuens  Examined.  The  type  lot 

Feuale  (Fig.  235).  Length  1.5  mm.  A  very  robust  species.  Head 
short  and  broad  (as  in  Fig.  239  C),  scarcely  longer  than  wide,  with  the 
antennae  set  well  forward  and  with  the  fore  head  almost  truncate,  the 
whole  head  quite  sclerotic  and  with  an  exceptionally  sclerotic  band  en- 
circling the  oral  region ;  buccal  funnel  and  pharynx  short  and  broad,  the 
latter  without  brushes ;  mouth  parts  scarcely  exceeding  the  posterior  mar- 
gin of  the  head. 

Thorax  only  slightly  longer  than  the  head  and  relatively  very  broad, 
the  coxae  widely  separated ;  sternal  plate  lacking ;  posterior  lateral  angles 
with  a  broad  free  lobe.  Legs  very  large  and  stout. 

Abdomen  broadly  oval,  setae  arranged  in  the  normal  pattern  but  dis- 
tinguished by  their  lanceolate  form  (Fig.  239  F)  ;  margins  of  the  abdcMnen 
with  a  single  long  seta  on  segments  three  and  four,  and  two  long  setae  on 
s^ments  five  to  eight.  Spiracles  small,  globular,  with  coarse  reticulations. 
Gonopophyses  (Fig,  238  D)  of  a  distinctive  form,  broad,  leaf-like,  set 
close  together,  and  with  a  tuft  of  long  setae  at  the  apex ;  median  genital 
plate  lacking  except  for  a  very  small  area  at  the  lip  of  the  vulva;  apical 
lobes  short,  with  a  fringe  of  short  setae  on  the  ventral  side. 

Male  (Fig.  235).  Length  1.31  mm.  Differing  from  the  female  in  the 
character  of  the  abdomen,  which  bears  distinct  tergal  plates  on  the  third  to 
seventh  segments,  these  occupying  about  the  median  third  of  the  abdomen. 
Apex  of  the  abdomen  strongly  trilobed.  Setae  of  the  abdomen  fewer  than 
in  the  female,  those  along  the  tergal  plates  spike-like  in  form. 

Genitalia  (Fig.  239  G)  spread  in  the  only  available  specimens,  and  the 
parameres  thus  not  directly  comparable  with  those  of  related  species ;  pseu- 
dopenis  {pp)  short  and  wedge-shaped;  endomeral  piece  («)  delicate  and 
forming  an  oval  ring. 

Notes. — This  species  may  be  regarded  as  the  type  of  a  small  group  of  forms 
which  includes  also  L.  hedfordi  n.  ap.  and  L.  spicaltu  n.  sp.  The  group  is  dis- 
tinguished by  the  common  possessiou  of  a  short,  broad  head,  broad  thcHvx  and  ab- 
domen, lanceolate  abdomioal  setae,  and  the  broad,  leaf-Ukc  gonopophyses  of  the 
female.  One  of  the  species,  L.  spicatus,  differs  from  all  other  species  of  Linognatiuu 
m  having  the  anterior  claw  of  the  same  form  and  almost  of  the  same  siie  as  the 
others,  but  its  relaticaiships  are  otherwise  so  obviously  with  the  ptthodet  group  that 
to  remove  it  to  a  new  genus  would  do  violence  to  the  evident  facts. 

L,  pithodtt  is  approached  most  closely  by  L,  bedfordi  a.  sp.,  the  two  being  in 
fact  very  similar.  They  difFer,  however,  in  certain  details,  L.  pithodes  having  the 
abdomen  more  hatry,  the  gonopophyses  more  slender  and  more  widely  separated,  and 
the  genitalia  of  the  male  differently  formed. 
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22.  Linognathus  bedfordi  n.  sp. 
Figs.  236;  238  B.  C,  £,  H.  1;  239  A.  B,  C.  D 
Specimens  Examined.    One  male  and  one  female  from  Antidorcas 
marsupiatis,  Anderstepoort,  Pretoria,  South  Africa,  received  through  the 
kindness  of  G.  A.  H.  Bedford. 


Fig.  236. — Lmognalhiu  bedfordi  n.  sp.,  male  and  female. 

Female  (Fig.  236).  Length  1.5  mm.  In  general  closely  resembling 
L.  pithodes.  Abdomen  with  the  generically  typical  arrangement  of  setae, 
these  slender  lanceolate  (Fig,  239  D) ;  margins  of  segment  three  with  one 
and  of  segments  four  to  eight  with  two  very  long  setae.  Gonopopkyses 
(Fig.  238  £)  very  broad  and  teaf-Iike,  their  mesal  margins  touching,  the 
rounded  apex  with  a  tuft  of  three  or  four  long  setae;  median  genital 
plate  present,  very  small,  linear. 

Male  (Fig.  236).  Length  1.25  mm.  In  head  and  thorax  and  arrange- 
ment of  abdominal  setae  essentially  like  the  female,  the  rows  of  abdominal 
setae  periiaps  more  sharply  defined.  Genilalia  (Fig,  239  A,  B)  with  the 
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terminal  complex  nearly  as  long  as  the  basal  plate,  the  parameres  (par) 
slender,  tapering,  set  close  together,  and  with  a  quite  conspicuous,  mem- 
branous, slightly  papillate  basal  lobe;  pseudopenis  (PP)  entirely  inclosed 
by  the  apices  of  the  parameres;  endomeral  jriece  (e)  complexly  formed, 
produced  forward  into  the  apical  notch  of  the  basal  plate ;  apex  of  the 
abdomen  (Fig.  238  H,  I)  strongly  trilobed. 

Note.— As  icdicated  under  the  discussion  o(  Z..  pitkodts,  these  two  species  an 
undoubtedly  closely  related  but  may  be  separated  by  the  details  of  their  stmcturc. 

23.  Linognatbus  spicatus  n.  sp. 
Figs.  237;  238 /J,  C;  239  £ 
Specimens  Examined.  Two  females  and  a  male  from  Gorgon  taufitm, 
Maastrom,  Northern  Transvaal,  received  through  the  kindness  of  G,  A.  H. 
Bedford. 


Fig.  2XJ.—Linognathi 


male  and  female. 


Female  (Fig.  237).  Length  1.75  mm.  In  general  form  of  the  type  of 
L.  pithodes.    Anterior  l<^s,  however  (Fig.  238  C),  with  the  claw  stout, 
being  nearly  of  the  same  form  and  size  as  the  claws  of  the  other  legs. 
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jmen  almost  entirely  covered  with  short,  lanceolate  setae  (Fig.  239  E), 
lormal  arrangement  being  entirely  obscured;  margins  of  second  seg- 
;  with  one  and  of  third  to  eighth  with  two  long  setae.  Gonopophyses 
.  238  A)  practically  as  in  L.  pithodes;  median  genital  plate  lacking; 
d  lobes  apparently  more  blunt  than*  in  L.  pithodes. 

A  !k 


23i.—Lmognatluu  tpkalui  n.  sp. :  A,  gtaital  rtgioa  of  female;  G,  anterior 
claw.  L.  bedfordi  n.  sp. :  B,  spiracle;  C,  pharTiigeal  framework;  E,  geni- 
tal region  of  female;  F,  anterior  claw;  H,  ventral  aspect  of  apex  of 
abdomen  of  male;  /,  dorsal  aspect  of  same.  L.  pithodes  Curnmings:  D, 
genitalia  of  female. 

tlALE  (Fig.  237).  Length  1.25  mm.  Head  and  thorax  as  in  female. 
omen,  however,  with  fewer  setae,  the  normal  arrangement  appearing 
cially  on  the  dorsum.  Genitalia  obscured  in  the  single  available  speci- 
but  apparently  as  in  L.  bedfordi;  apex  of  abdomen  with  the  strongly 
bed  form  common  to  the  pithodes  group. 
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Notes.— In  some  respects,  notably  the  enlarKed  anterior  claw,  this  species  depX""^ 
from  the  typical  form  of  the  genus  LinognatHus.  Nevertheless,  it  is  the  writer's  to**'' 
viction  that  its  obviously  close  resemblance  in  other  characters  to  L.  pithoJes  ud  t^ 
bedfordi  makes  its  generic  separation  undesirable. 


Fig.  239. — Linognaihus  bedfordi  n.  sp. :  A,  genitalia  of  male,  ventral  aspect ;  B,  dor- 
sal aspect  of  terminal  complex  of  genitalia  of  male;  C,  head;  D,  types 
of  abdtnninal  setae.  L.  spicatus  n.  sp. :  E,  types  of  abdominal  setae. 
L.  pilhodes  Cimmings :  G,  genitalia  of  male;  F,  types  of  abdominal  setae. 

Genus  MICROTHORACIUS  Fahrenholz 

191S.   Fahitaholz,  Arckiv  fur  Naturgeichichte,  Abt.  A,  81:  Heft  11:29. 
1929.    Ewing,  Manual  of  Eiternal  Parasiles,  p.  136. 

Anoplura  without  eyes ;  with  five-segmented  antennae  which  are  not 
sexually  dimorphic ;  with  the  head  extraordinarily  enlarged  and  elongated, 
forming  nearly  half  the  total  length  of  the  body ;  with  the  thorax  greatly 
reduced  in  size,  but  retaining  all  the  normal  parts,  the  anterior  coxal 
condyles  crowded  beneath  the  head,  the  mesothoracic  phragmata  con- 
tinuous across  the  dorsum  and  obliterating  the  true  notum,  the  sternal 
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plate  lacking;  pleural  i^tes  entirely  lacking;  abdomen  membranous 
throughout  except  for  the  usual  ninth  tergite  and  the  genital  areas;  ab- 
dominal setae  numerous,  not  arranged  in  definite  rows;  apex  of  the 
abdomen  of  the  female  without  ventral  lobes ;  spiracles  present  on  the  third 
to  eighth  abdominal  s^ments. 

Hosts.  Known  only  from  members  of  the  family  Camelidae,  Order 
Artiodactyla. 

Type  of  the  Genus.  Haematopinus  (Linognatkus)  praHongiceps 
Neumann. 

Synonymicai,  List  op  Naues  Previously  Used  in  the  Genus 
NoTE.^NanKS  in  italics  ire  syaioBjva%  of  the  mmet  with  which  the;  are  coupled. 

cameli  (Linnaeus). 

Pedicuhu  eomeli  Linnaeus. 

Uaemaiopvuu  camtH  (Linnaeus). 

HatmatopinM  Ivbtrcvlaliu  (Burmeisler)  (misidentificatioa,  part), 
praelongiceps  ( Neumaiin) . 

Haematopmus  (Linogivtthut)  pratlongietps  Neumann. 

Linognathut  pToelongicepS  (Neumann). 

Notes.— Although  the  members  of  this  little  gtaxa  are  obvionsly  related  to 
Linognatkus  it  would  be  unduly  conservative  to  retain  them  in  the  latter.  It  is 
probable  that  the  two  species  included  represent  the  entire  complement  of  the  genus, 
the  host  family  having  within  it  but  six  living  species. 


1.  Microtboracius  praelongiceps  (Neumann) 
Figs.  240,  241 

1909.   Ha4vialopinus    iLinogtiathtit)    praflottgiceps   Neumann,   Archives   de   Pera- 

sHologit.  13:  508;  figs  10-12. 
1916.   Linognatkus  pratlongietps  (Neumann),  Ferris,  "Catalc^ue  and  Host  Lbt  of 

the  Anoplura,"  Proceedings  of  Ike  California  Academy  of  Sciences,  (4), 

6:164. 
1916.  Uierothoracins  pratlongtceps  (Neumann),  Fahrenholi,  Archiv  fir  Nat»rgt' 
schichte,  Abt.  A,  81 :  Heft  II :  30. 

Previous  Recohds.  Known  only  from  the  original  description,  from 
"Auchema  kuanaca,  Choquecomato,  Bolivia." 

Specimens  Examined.  A  female  from  the  type  lot  (Molteno  Insti- 
tute) and  a  male  and  four  females  from  Auchema  llama,  Zoolt^cal  Park, 
Washington,  D.C.,  U.SA.  (U.S.N.M.). 

Female  (Fig.  240).  Length  3.5  mm.  Head  forming  almost  half  the 
total  length  of  the  body,  cylindrical,  with  the  antennae  set  at  about  the 
anterior  fourth,  the  fore  head  acute;  hind  head  slightly  swollen  just  be- 
hind the  antennae  and  with  a  faint,  transverse  sclerotic  area  in  this  region ; 
occiput  deeply  inserted  into  the  thorax;  dorsal  setae  few,  small,  and 
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Fig.  240. — Microthoracitu  prationgiceps  (Ncumaiui),  male  and  female.   From  sped- 
mciM  from  Auckerua  llama.  Zoological  Park,  Washingtoo,  D.C 

slender ;  buccal  funnel  and  pharynx  (Fig.  241  D)  very  slender  and  delicate, 
the  latter  without  brushes ;  "mandibles"  lacking,  the  oral  r^on  ventrally 
with  a  small,  transverse  lobe  (Fig.  241  D).  Antennae  (Fig,  241  F)  rela- 
tively very  small,  the  first  segment  short  and  broad,  the  two  sensoria  which 
usually  are  found  on  the  two  last  segments  here  both  on  the  terminal 
segment. 

Thorax  (Fig.  241  C)  relatively  very  small,  the  condyles  of  the  anterior 
coxae  crowded  beneath  the  head,  the  mesothoracic  phragma  continuous 
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across  the  dorsum,  the  true  notum  entirely  obliterated ;  tibia  and  tarsus  of 
anterior  1^  (Fig.  241  G)  slightly  more  slender,  but  actually  somewhat 
lai^er,  than  those  of  the  other  two  pairs,  all  claws  slender. 


Ftc.  24l.^Microlhoraeitu  pratlongiceps  (Neutnann) :  A,  genitalia  of  male;  B,  spir- 
acle; C,  dorsum  of  thorax;  D,  pharyngeal  framework  and  details  of  apex 
of  head;  £,  genital  region  of  female;  F,  apex  of  antenna;  G,  anterior 
tibio-tarsus ;  H,  spermatheca;  /,  ornamentation  of  derm  of  abdomen. 


Abdomen  with  the  derm  throughout  minutely  wrinkled  (Fig.  241  /) 
and  beset  with  numerous  small,  line  setae  which  are  not  arranged  in 
definite  rows  and  which  leave  narrow  longitudinal  areas  bare  both  dor- 
sally  and  ventrally.  Tergal  plate  of  ninth  segment  very  narrow  and  ill- 
defined,  extending  somewhat  to  the  ventral  side.  Spiracles  (Fig.  241  B) 
of  peculiar  form,  globular,  the  inside  beset  with  relatively  large,  finger- 
like processes,  Gonopopkyses  (Fig.  241  £)  very  small,  rounded,  bearing 
a  few  small  setae  along  the  margin.  Genital  plate  represented  by  two 
parallel  sclerotic  areas;  opening  of  spermathecal  duct  surrounded  by  a 
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sclerotic  ring ;  ventral  apical  lobes  entirely  lacking.  Spermatheca  in  the 
form  of  a  ring,  which  has  its  walls  set  with  taenidia-like  threads  (Fig. 
241  H). 

Male  (Fig.  240).  Length  2  mm.  In  general  very  similar  to  the  fe- 
male. Tergal  plate  of  ninth  s^ment  practically  obsolete.  Genitalia 
(Fig.  241  A)  of  a  distinctive  type,  the  basal  plate  {bp)  quite  small,  the 
parameres  (par)  slender  and  strongly  divergent,  articulating  with  the  tips 
of  the  arras  of  the  very  large  U-shaped  pseudopenis  (pp) ;  endonteres 
represented  apparently  by  a  flat  central  piece  (e)  and  the  penis  by  two 
small  pieces  (p),  which  seem  to  surround  an  opening.  Genital  plate  very 
small,  lyriform;  apex  of  the  abdomen  smoothly  rounded. 

Note. — It  is  possible  that  this  species  is  not  really  dtstiDct  from  M.  camtU 
(Linnaeiu),  but  this  cannot  be  determined  until  the  latter  has  been  rediscovered. 

2.  Microthoracius  cameli  (Linnaeus) 
Fig.  242 

1668.  Piddochio  del  cammeh,  Redi,  Etperittue  intomo  alia  generation*  degf  n- 

utH,  pi.  20. 
1756.  Pediculuj  eameli  Linnaens,  Syttema  Naturae  (ed.  10),  p.  611. 
1844.   Pediculus  cameli  Linnaeus,  Gervaia,  in  Walckenaer,  Histtrire  nalm-elle  det  iM- 

ttdes  apOres,  3:306. 
1874.   Haemalopintu  cameli  (Linnaeus),  Giebel,  Inseeta  Epuoa,  p.  47. 
1880.   Haematopinui  cameli  (Linnaeus),  Piaget,  Les  Pedieulinet,  p.  644. 

1908.  Haematopiniu  t  cameli  (Linnaeus),  Dalla  Torre,  "Anc^lura,"  in  WytimoK't 

Genera  Inseclorvm,  p.  11. 

1909.  Haemalopinus  tubereulatus  (Burmeister),  Neumann,  Arehwet  de  Parofitologie, 

13:499.    (Misidentification.) 
1911.   Haematopinui  tubereulatus  (Burmeister),  Neumann,  ibid.,  14:413-414. 
1916.  Haemalopinus  tubereulatus  (Burmeister),  Ferris,  "Oitalogne  and  Host  List  of 

the  Anoplura,"  Proceedings  of  the  California  Academy  of  Sciences,  (4), 

6:146.    (Part,  misidentification.) 
1916.    Microthoracius  cameli   (Linnaeus),   FahrenhoU,  Arcfuv  fur  NaturgeschichU. 

Abt.  A,  81:  (Heft)  11:31 

Previous  Records.  Apparently  known  only  from  the  figure  given 
by  Redi  (1668). 

Notes. — The  figure  given  by  Redi,  upon  which  Linnaeus  based  the  nanie  Pedic- 
ulus cameli,  is  surprisingly  gcx)d,  being  in  fact  better  than  many  figures  that  ban 
been  published  within  very  recent  years,  and  in  addition  the  insect  is  so  peculiar  u 
to  leave  no  doubt  concerning  its  generic  position.  The  credit  for  recognizing  its 
proper  place  belongs  to  Fahrenholz  (1916).  Earlier  authorities— notably  Neumann 
— labored  under  a  conviction  that  it  must  be  some  species  of  Haemalopinus.  In  fact 
Neumann,  in  spite  of  having  at  hand  specimens  of  the  closely  similar  M.  praeloo- 
giceps  (Neumann),  characterized  Redi's  figure  as  "tellement  fantaisiste,"  and  per- 
sisted in  attempts  to  identify  Pediculus  cameli  with  Haemalopinus  tubereulotux 
(Burmeister).     The    present    writer    accepted    Neumann's    conclusions    and    Ustcd 
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Ptdiculiu  eameli  as  a  lynonym  of  Haematopinui  lubfrculalus  in  his  catalogue  of  the 
AiH^lura  (1916).  Fortunately  hia  ignorance  of  the  rules  of  nomenclature  induced 
him  to  forego  the  step  of  suppressing  the  name  tvberculalKS  as  should  have  been 
done  if  such  an  assignment  were  correct. 

It  remains  for  someone  having  access  to  camels  to  rediscover  the  species  before 
its  actual  distinctness  from  C.  priulongicepj  can  be  established.  The  figure  here 
presented  is  a  facsimile  reproduction  of  that  given  by  Redi. 

PeJuultM     Cftmeli 


Fig.  242. — Microthoraeius  eameli  (Linnaeus).    Reproduction  of  the  figure  by  Redi, 
from  the  first  Latin  translation  of  his  work,  1671. 


Genus  SOLENOPOTES  Enderlein 

1904.   SolenopoUs,  Enderlein,  Zoologischer  Anseiger,  28:  143. 

1908.  Solenopotes,  Dalla  Torre,  "Anoplura,"  WylmutWi  Genera  Itueetomm,  p.  15. 

1909.  Haematopiniu  (Solenopotes),  Neumann,  Archives  de  Parasilalagit,  13:  530. 

1915.  CeTvopkthirius,  Mjoberg,  Entomohgiik  Tidskrift,  36:282. 

1916.  Unognolkus,  Ferris,  Entomological  Netia,  27: 199. 

1916.   Ltnognalhus,  Ferris,  "Catalogue  and  Host  List  of  the  Anoplura,"  Proceedings 
of  tht  California  Academy  of  Sciences,  (4),  6: 159. 
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1916.  LiHogHothtu,  Fahrenholz,  Archiv  fSr  Naturgtschichtt,  Abt  A,  81:  (Heft) 

11:24. 
1921.  Soltnopotts,  Bishopp,  Journal  of  Agrieullural  Rettarck,  21:797. 
1927.  SoUnopotts,  Freund,  Pragtr  Archiv  fur  TUrmtduin,  7A :  215. 
1929.  SoUnopotts,  Ewing,  MatmU  of  External  Panuitej,  pp.  136,  139. 
1929.   Ctrvophikirus,  Ewing,  Aid.,  p.  136. 

Anoplura  without  eyes ;  with  five-segmented  antennae  which  are  not 
sexually  dimorphic ;  anterior  legs  slender,  with  slender  claw,  middle  and 
posterior  legs  stout,  with  stout,  heavy  claw;  pleural  plates  entirely  lacking; 
abdomen  membranous  throughout  except  for  the  usual  ninth  tei^ite  and 
the  genital  areas;  spiracles  borne  each  on  a  more  or   less   pronuDoA 
sclerotic  tubercle  and   usually  somewhat   tubular;  abdominal   setae  ar- 
ranged in  distinct  rows,  with  but  one  row  to  each  tergite  and  stemite; 
thorax  with  the  pleurites  forming  practically  the  entire  dorstun,  the  pro- 
pleurites  united  by  a  narrow,  sclerotic  yoke,  the  phragmata  of  the  meso- 
pleurites  separated  medially  cmly  by  a  narrow  area  which  may  talce  the 
form  of  an  invaginated  apophysis ;  sternal  plate  present,  fillii^  the  greater 
part  of  the  space  between  the  coxae;  spermatheca  present,  its  opening 
into  -the  uterus  surrounded  by  a  sclerotic  scar ;  apex  of  the  abdomen  of 
the  female  ventrally  with  a  pair  of  flattened,  strongly  sclerotic,  and  more 
or  less  attenuated  and  spine-like  lobes  or  processes;  genitalia  of  the  male 
of  no  constant  generic  type,  but  the  genital  plate  characteristically  lyri- 
form. 

Hosts.  One  species  on  domestic  cattle  and  the  remainder  on  members 
of  the  family  Cervidae  (the  deer)  of  the  Order  Artiodactyla. 

Type  of  the  Genus.  Solenopotes  capUlatus  Enderlein. 

Synokymical  List  of  Names  Frbviously  Used  in  thk  Genus 
Note. — Names  in  italics  are  synonyms  of  the  name  with  which  they  are  coupled. 
The  genus  Ctrvophtkiritu  here  being  regarded  as  a  synonym  of  Solmopotti,  the 
names  used  in  the  former  are  treated  as  if  used  in  the  latter. 

binipilosus  (Fahrenholz). 

Unognatkus  bitiipilosus  Fahrenholz. 

LinogiiatkHs  brevueps  (Piaget).   (Misidentificatiott.) 

Litiognatktu  coomus  Fahrenholi. 

LinognatkMs  panamensii  Ewing. 
bunneisteri  (Fahrenholz). 

Pediculiu  crassicomii  Nitzsch.    (Not  of  Scop<^) 

Hatmaiopinut  cratstcornis  (Nitzsch). 
capillatus  Enderlein, 

Litiognatkus  vilitli  (Linnaeus).   (Uisidentification.) 
eoasnu  (Fahrenholz). 

Solenopotes  biniptlosus   (Fahrenholz). 
crasskomis  (Nitzsch).   {Not  of  Scopoli.)    (Part.) 

Solem^NDtes  bunneisteri  (Fahrenholz). 
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enuiieomu  (NitzKh).   (MUidcnIificatiwi.) 

SoleiKipotes  ferrisi  (Fahrenfaotz). 
ferrisi  (Fahrenholz). 

Cervopktkiriut  criutKormj  (Nitzsch^    (U  is  identification.) 

iMOffHalkus  ftrrisi  Fahrenholi.    (Not  of  Bedford.) 
panamtnsis  (Ewing). 

Solenopotes  binipilosus  (Fahrenholi). 
tarandi  (Ujoberg). 

Ctrvophlhtriiu  tarondt  Mjoberg. 

Ltnoffnathus  tarandi  (Mjoberg). 

Notes. — The  genus  SoUnopolts  was  originally  based  largely  upon  the  character 
of  the  abdominal  spiracles,  which  in  the  type  species  are  borne  within  prominent,  scle- 
rotic tubercles.  The  present  writer  at  one  time  mistakenly  and  quit*  without  justi- 
fication assumed  that  its  type  species,  S.  capillatiu  Enderlein,  is  a  synonym  of  £.1110- 
gnalkut  vituli  (Linnaeus)  and  in  his  catalogue  of  the  Anoplura  (1916)  suppressed 
the  genus,  fiut  that  the  genus  is  valid  cannot  be  doubted.  The  material  at  hand, 
however,  indicates  that  its  definition  must  be  expanded. 

The  genus  Ctrvopkthirius  was  instituted  by  Mjoberg  for  the  reception  of  a  single 
species,  C.  tarandi  Mjoberg,  and  to  it  was  later  added  a  species  identified  by  the  writer 
aa  Pedicidus  crasncoTnis  Nitisch.  Fahrenholi,  however,  has  regarded  Cervophthiriut 
as  a  synonym  of  Linognathus.  In  naming  his  new  genus  Mjoberg  compared  it  with 
SoUnopotes,  to  which  he  considered  it  to  be  most  closely  related.  The  comparison  was 
justified,  for  the  evidence  at  hand  indicates  the  desirability  of  uniting  the  two.  To 
maintain  them  as  distinct  is  simply  to  obscure  the  actual  facts  ccAcerning  the  rela- 
tionships of  the  species  involved. 

The  extraordinary  spiracular  tubercles  of  Solenopotes  capiUatus  are  simply  an 
exaggeration  of  a  condition  which  appears  to  some  d^ree  in  the  other  species  here 
referred  to  the  same  genus.  The  community  of  characters  b  such  as  to  leave  little 
ground  for  doubt  that  the  genus  as  here  constituted  is  in  fact  a  natural  group.  The 
most  precise,  although  by  no  means  the  only,  character  separating  it  from  Unogna- 
ikui  is  to  be  found  in  the  dorsum  of  the  thorax,  the  true  notunt  being  entirely  sup- 
pressed except  for  a  small  point  between  the  ends  of  the  mesotboracic  phragmata,  the 
propleurites  being  united  by  a  sclerotic  yoke.  In  all  the  species  of  LinogtuUhut  tbe 
thoracic  pleurites  are  distinctly  separated.  A  comparison  of  Figs.  215  S  and  2MA 
will  make  this  clear.  Other  not  so  precise  characters  separating  the  two  genera  are 
to  be  found  in  the  single  rows  of  abdominal  setae,  although  this  is  approximated  in 
some  species  of  Linognatkus,  in  the  sclerotic  apical  processes  of  the  female  and  in 
the  lyriform  genital  plate  of  the  male,  although  this  last  is  to  be  seen  in  Linognathtu 
pedalii. 

All  but  one  of  the  species  of  the  genus  are  from  deer.  The  writer  is  inclined  to 
the  view  that  the  remaining  species,  S.  capillotiu,  which  is  now  known  only  from 
domestic  cattle,  was  originally  a  deer-infesting  form  which  has  transferred  to  cattle 
and  that  it  will  eventually  be  found  upon  some  Cervid. 

1.  Solenopotes  capillatus  Enderlein 
Fics.  243,  244 

1904.  SoUnopotts  capillattu  Enderlein,  Zoologisehtr  Atueigtr,  28: 144;  figs.  14-15. 
1908.   Solmopoles  capUUilus  Enderlein,  Dalla  Torre,  "Ani^lura,"  Wyttman's  Genera 
Inseetorum,  p.  IS. 
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1916.  Lmognathus  vilidi  (Linnaeus),  Ferris,  "Catalogue  and  Host  List  of  tbe  Aim- 

plura,"  Procttdingt  of  tht  California  Acadtmy  of  Seitnett.  (4),  6:166. 

(Part;  mis  identification.) 
1916.   Linognathns  u'tu/i   (Linnaeus),  Ferris,  Entomological  NetBt,  27:199.    (Uii- 

identification.) 
1918.   Solenopoitt  eapilltUus  Eoderlein,  Freund,  Nalurmstetuckaftliche  Zeiluhrift 

Lotos,  66:40-4L 

1920.  SoUnofoUi  eapillaliu  Enderlein.  Freund,  Zmtralblall  fur  BakUriotoffit  mJ 

Parasilenkunde,  (I),  84: 142-148;  fig. 

1921.  SoUnopotts  capillatus  Enderlein,  Bisluqip,  Journal  of  Agricultural  Rett&rA, 

21 :  797-801 ;  6  L  figa. 
1^3.  Solenopotti  capillatui  Enderlein,  Fillers,  Vtleritiary  Joumat.  79: 162-164;  S  L 

figs. 
1924.  Solenopotts  capillatui  Enderlein,  Freund,  Prager  TitrSrstlicher  Archie,  4A: 

64-66;  t  6g.  12. 
1927.  Solenopotts  eapitlatus   Enderlein,    Freund,   Pragtr  Arckhi  fur    Tiermatini, 

7A:  47-^:1.  fig.  9. 
1927.  Solenopoitt  eapitlatus  Enderlein,  Freuad,  ibid..  7A:21S-227;  3  t.  figa. 
1929.   Solenopotts  capillalus  Enderlein,  Kohn,  ibid.,  gA:60. 
1929.  Soltnopotes  capiilatus  Enderlein,  Ewing,  Manual  of  External  Parasitii,  p.  139; 

fig.  76. 

Previous  Records.  From  domestic  cattle,  Gennany,  Kng^land,  UniUd 
States. 

Speciuens  Examined.  From  domestic  cattle ;  United  States,  Bishopp, 
and  Nova  Scotia,  Nova  Scotia  Agricultural  College  (Stanford  Univer- 
sity). 

Female  (Fig.  243).  Length  1.75  mm.  Head  (Fig-  244  D)  compan- 
tively  short  and  broad,  the  antennae  set  far  forward,  and  the  short  fore 
head,  broadly  rounded,  the  lateral  margins  of  the  hind  head  nearly 
straight  and  somewhat  convergent;  entire  head  slightly  sclerotic,  with  a 
transverse  dorsal  suture  between  the  bases  of  the  antennae,  with  a  heavily 
sclerotic  transverse  band  across  the  front  of  the  dorsum  and  extending 
slightly  to  the  ventral  side  and  with  a  strongly  sclerotic  area  on  each 
lateral  margin  of  the  hind  head  ventrally ;  occiput  but  little  produced  into 
the  thorax;  dorsal  setae  numerous  and  quite  large;  pharynx  (Fig.  244  C) 
without  brushes;  antennae  with  a  sensorium  on  each  of  the  last  two  s^- 
ments. 

Thorax  (Fig,  244  A)  with  the  sclerotic  areas  of  the  apparent  dorsum 
arranged  in  a  distinctive  pattern;  the  essential  features  are  to  be  found 
in  the  close  approximation  of  the  mesal  margins  of  the  propleurites  and 
their  union  by  a  sclerotic  yoke  (Fig.  244  B)  and  in  the  continuity  of  the 
mcsopleural  phragmata,  which  inclose  medially  a  small,  invaginated  area 
that  probably  represents  the  last  vestige  of  the  true  notum.  Posterior 
lateral  angles  of  the  dorsum  with  a  small,  but  distinct,  free  lobe.  Sternal 
plate  present,  filling  most  of  the  space  between  the  coxae,  scmewhat 
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hexagonal  in  shape.  Legs  presenting  no  unusual  characters,  the  fore  legs 
'with  a  slender  claw,  the  middle  and  posterior  l^s  with  tarsus  and  tibia 
closely  fused  and  enlarged  and  with  stout  claw. 


Fig.  243. — SolenopaUa  capillaltts  Enderlein,  male  and  female. 

Abdomen  with  the  derm  membranous  throughout  except  for  the  spi- 
racular  tubercles,  the  ninth  tergite  and  the  genital  areas.  Each  segment 
with  a  single  transverse  row  of  setae,  dorsally  and  ventrally,  the  dorsal 
row  with  a  median  cluster  of  four  to  ten  setae,  the  ventral  row  with  for 
the  most  part  four  median  setae,  and  each  segment  with  a  submaiginal 
seta  both  dorsally  and  ventrally.  Conopophyses  (Fig.  244  F)  small, 
rounded  apically,  their  apical  margin  with  numerous  minute  serrations  and 
with  several  slender  setae ;  median  genital  plate  lacking ;  apical  lobes  flat- 
tened and  sclerotic,  terminating  in  a  slender,  setiform  process. 

Spiracles  (Fig.  244  £)  elongate,  their  walls  with  transverse  furrows, 
and  borne  eadi  within  a  strongly  sclerotic,  prtKninent  tubercle,  these  ab- 
dominal tubercles  constituting  the  most  distinctive  character  of  the  species. 

Male  (Fig.  243).  Length  1.25  mm.  In  general  rather  closely  re- 
sembling the  female.   Genitaiia  (Fig.  244  G)  of  a  distinctive  form,  the 
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parameres  (par)  slender  and  nearly  stra^ht  and  appearing  as  if  broken 
by  a  thin,  weak  portion;  pseudopenis  (pp)  very  large,  broadly  U-shapnl; 
endomeral  piece  apparently  lacking;  penis  (p)  borne  at  the  apex  of  an 
elongate,  flattened  piece  which  may  be  regarded  as  the  statumen  penis. 


Fig.  244. — SoUnopoUt  capillaluj  Enderldn :  A,  dorsum  of  thorax ;  B,  yoke  between 
propleu rites ;  C,  pharyngeal  framework;  D,  head;  £,  dJITerent  aspects  of 
an  abdominal  spiracle;  F,  genital  region  of  female;  G,  genitalia  of  mak; 
H,  genital  plate  of  male;  /,  dorsal  aspect  of  apex  of  abdcHnen  of  male. 

Apex  of  the  abdomen  (Fig.  244  /)  of  peculiar  form,  strot^ly  trilobed, 
the  lateral  lobes  sclerotic  and  somewhat  hooked ;  genital  plate  (Fig.  244  H) 
lyriform. 

Notes. — It  is  the  writer's  view  that  the  features  of  this  species  which  hare  in  the 
past  been  seized  upon  as  a  basis  for  the  genus  Solenopotts  are  merely  exaggerated 
specific  characters,  which  appear  in  other  species  as  well  but  in  less  extreme  form. 
With  such  a  form  as  Solenopolts  binipilosut  (Fahrenholi)  at  hand,  it  is  evident  that 
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S.  eapillaftu  is  not  an  especially  iaolated  ipecicj,  and  we  have  a  clear  transition  to  the 
entirely  ordinary  type. 

It  is  further  the  writer's  belief  that  S.  cafiltaluj  is  not  normal  to  domestic  cattle 
bnt  has  been  derived  by  them  from  some  Cervid  host,  and  the  prediction  is  here  bai- 
arded  that  it  will  eventually  be  found  u  a  normal  parasite  of  some  species  of  the 
family  Cervidae. 

2.  Solenopotes  binipilosus  (Fahrenbolz) 
Fios.  245,  246 

1910.   Lmognathtu  OHgulalw  (Piaget),  Mjoberg,  Arkiv  for  Zoologi,  S:  157.    (Mia- 

identification.) 
191&   Littognathiu  bhUpHosus  Fahrenholz,  Archiv  fiir  NaUtrgetchkhtt,  Abt  A,  81: 

Heft  11;  11-14;  t.  figs.  11-13.  (August.) 
1916.  Linognatkui  bimpilotiu  Fahrenholz,  Zoologiteher  Anstigtr,  38:  91.    (October.) 
1916.   Unognathtu  coatsui  Fahrenholz,  Vnd.,  58:92.  (October.) 
1916-  Unogtiathus  eoainu  Fahrenholi,  Jahrbuch  der  Hamburgiscktu  Wissenschaft- 

liehtH  AnstalUn,  34:  (Beiheft)  Z 
1927.   Linognatkut  panatMiuis  Ewing,  Proetidings  of  iki  Entomologieai  SotUty  of 

Wasfiuiglon,  29: 119-120. 

P&EVious  Records.  Originally  described  by  Fahrenholz  from  speci- 
tnetis  from  "Mazama  Hirsch"  {Reducitia  or  Mazama  sp.),  without  itidi- 
cation  of  locality,  the  host,  however,  being  of  a  Central  or  South  Americat] 
genus.  Described  again  by  Fahrenholz  as  Linognathus  coassus  from 
Caassus  sp.,  Hamburg  Zoological  Garden,  the  host  again  belonging  to  a 
South  American  genus.  Described  by  Ewing  as  Linogttatkus  panamensis 
from  Odocoileus  chiriquensis,  Panama. 

Specimens  Examined.  The  types  of  Linognathus  coassus  Fahrenholz 
and  other  specimens  from  "Mazama  Hirsch,  Hamburg  Zool.  (jart, 
21:11:1911,  Zool.  Ges.  ded.  15:VH:191S,"  from  the  coUections  of  the 
Hamburg  Museum,  received  as  a  loan  through  the  kindness  of  Dr.  E. 
Titschack.  Several  females  from  Odocoileus  chiriquensis,  Panama  Canal 
Zone,  1921,  received  through  the  kindness  of  L.  H.  Dunn. 

Female  (Fig.  245).  Length  2  mm.  Head  (Fig.  246  /)  very  similar 
to  that  of  S.  capiUatus,  but  sanewhat  more  acute  anteriorly,  and  with  the 
dorsal  setae  fewer  and  smaller.  The  oral  region  (Fig.  246  C)  is  peculiar 
because  of  the  development  of  a  labium-!ike  structure  which  lies  between 
the  so-called  mandibles  and  the  lateral  condyles  by  which  the  "mandibles" 
are  ordinarily  supported.  Pharynx  without  brushes.  Antennae  without 
the  sensoria  which  are  normally  present  on  the  last  two  segments  (Fig. 
246C;). 

Thorax  (Fig.  246  A)  of  the  same  type  as  in  S.  capillatus,  the  pro- 
pleura  united  by  a  sclerotic  yoke  (Fig.  246  B) ;  mesothoracic  phragmata 
not  quite  united,  leaving  a  small  median  space.  Sternal  plate  (Fig.  246  £) 
filling  most  of  the  space  between  the  coxae,  somewhat  elongate  pent^onal. 
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Abdomen  with  a  median  cluster  of  from  two  to  eight  setae  on  each 
tergite  and  with  two  long  and  two  very  small  setae  in  a  median  cluster  m 
each  stemite.  Gonopophyses  (Fig,  246  H)  broad  and  rounded,  with  a 
fringe  of  lor^  setae;  median  genital  plate  lacking;  apical  lobes  forming 
a  pair  of  sclerotic,  flat,  tapering,  and  slender  processes. 


Fig.  245. — SoUnopolet  binipilotus  (Fahrenholz),  male  and  female.   Frmn  specimens 
from  Odocoileus  chiriqutntU,  Panama. 

Spiracles  (Fig.  246  D)  of  the  same  type  as  in  S.  capillaius,  but  shorter 
and  broader,  borne  within  short  but  perfectly  distinct  sclerotic  tubercles 
which  can  be  clearly  seen  if  the  spiracles  are  in  the  prc^r  position. 

Male  (Fig.  245).  Lengthl.Smm.  In  general  quite  closely  resembling 
the  female,  but  with  the  abdominal  setae  fewer  and  in  part  very  small. 
Eighth  tergite  (Fig.  246  /)  with  a  narrow,  transverse,  sclerotic  area. 
Genilalia  (Fig.  246  K^  L)  with  the  parameres  {par)  large,  tapering,  set 
close  together  and  with  a  portion  of  the  mesal  margin  of  each  toward  the 
base  excavated;  pseudopenis  apparently  lacking;  penis  (/>)  borne  at  the 
apex  of  a  small  plate  which  may  represent  the  endomeres  or  the  enlai^ed 
statumen  penis.  Genital  plate  (Fig.  246  F)  lyriform. 
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Notes,— There  appears  to  be  absolutely  no  reason  (or  the  separatioti  of  S.  bini- 
pilosvt  (Fahrenholz)  and  S.  comsus  (Pahrenholz).  The  apical  lobes  of  the  female 
are  scnnewhat  shorter  and  less  hliform  in  the  latter,  but  the  difference  is  at  most 
slight.  Specimens  at  hand  from  the  type  host  and  locality  of  Linognathtis  panamtiuit 
Ewjng  leave  no  room  for  doubt  as  to  the  status  of  this  species  also. 

The  spiracular  tubercles  in  this  species  are  short  but  in  favorable  specimens  are 
perfectly  distinct  and  obviously  form  a  connecting  link  with  the  extreme  development 
seen  in  S.  capiltatus. 


Fig-  246. — Solenopoles  binipilosus  (Fahrenholz) ;  A,  dorsum  of  thorax ;  B,  yoke  con- 
necting propleurites ;  C,  ventral  aspect  of  apex  of  head;  D,  different 
aspects  of  abdominal  spiracle;  E,  sternal  plate;  F,  genital  plate  of  male; 
G,  apex  of  antenna ;  H,  genital  region  of  female ;  /,  dorsal  aspect  of 
apex  of  abdomen  of  male;  /,  head;  K,  L,  aspects  of  genitalia  of  male. 
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3.  Solenopotes  ferrisi  (Fahrenholz) 
Figs.  247,  248,  249  C 

1916.   Cervophthiriiu  erassieorms  (Nitzsch),  Ferris,  Entomological  Neva,  27:197- 

200;  fiEi.   (Misidentification.) 
1916.   Cervophthirius  cTOtsicormt  (NiUsch),  Ferris,  "Catalogue  and  Host  List  of  flie 

Anoplura,"  Proceedings  of  the  California  Academy  of  Sciences,  (4),  6:16?. 

(Part) 
1919.   Linognathus   ferrisi   Fahrenholz,   Jahresbericht   det   Niedersackntchen  wefa- 

gischen  Vtrtins  git  Hannover,  5-10:  24. 

Previous  Records,  Recorded  by  Ferris  from  Odocoileus  cahm' 
bianus,  Laytonville,  Mendocino  County,  California.  These  specimens  wiO 
stand  as  the  types  of  the  species. 


Fig.  247. — Solenopotes  ferrisi  (Fahrenholz),  male  and  female. 


Specimens  Examined.  Those  upon  which  the  foregoing  record  was 
based  and  others  frtmi  the  same  host,  San  Gr^orio,  CaUfomia. 

Female  (Fig.  247).  Length  1.75  mm.  Head  (Fig.  248  F)  difiEering 
from  the  two  preceding  species  in  having  the  occipital  regicm  narrowed 
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into  a  neck,  distinct  posterior-lateral  angles  being  present.  In  other  re- 
spects it  is  essentially  as  in  the  preceding  species  and  has  the  same  labium- 
like  structure  as  in  5".  binipilosus.  Pharynx  (Fig.  248  G)  without  brushes. 


Fic.  248. — SoleitopoUs  ferrisi  (Fahrenholz) :  A,  dorsal  aspect  of  apex  of  abdomen  of 
male;  B,  genital  plate  of  male;  C,  genital  region  of  female;  D,  sternal 
plate;  E,  median  portion  of  dorsum  of  thorax;  F,  head;  G,  pharyngeal 
framework ;  H,  genitalia  of  male. 

Thorax  with  the  characteristic  dorsal  pattern  of  the  genus,  the  pro- 
pleura  (Fig.  248  E)  united  by  a  narrow  yoke,  the  mesothoracic  phragmata 
inclosing  a  very  small  median  area  which  probably  represents  the  true 
notum.  Sternal  plate  (Fig.  248  D)  in  the  form  of  an  elongate  rectangle 
with  the  sides  slightly  produced,  filling  most  of  the  space  between  the 
coxae. 

Abdomen  more  hairy  than  in  the  two  preceding  species,  there  being 

two  or  more  submarginal  setae  on  most  of  the  segments.    Gonopophyses 

(Fig.  248  C)  very  small  and  short,  broadly  rounded,  sclerotic  only  at  the 

margins,  which  bear  a  series  of  setae;  apical  lobes  short  and  spike-like; 
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between  each  apical  lobe  and  the  corresponding  gonopod  a  small,  sclerotic 
area;  median  genital  plate  lacking.  Spiracles  globular,  borne  within  a  very 
slight,  sclerotic  tubercle. 

Male  (Fig.  247).  Length  1.25  mm.  In  general  very  similar  to  the 
female  but  slightly  less  hairy.  Genitalia  (Fig.  248  H)  with  the  basal  phtc 
(bp)  deeply  bifid  at  the  posterior  end;  parameres  C^or)  broad  and  stout; 
pseudopenis  (pp)  present,  very  small;  penis  (/>)  bome  at  the  apex  of  a 
very  small  and  narrow  plate,  which  may  be  regarded  as  the  statunm 
penis.  Genital  plate  (Fig.  248  B)  lyriform.  Apex  of  the  abdoma 
(Fig.  248  A,  B)  with  a  broad  median  lobe. 

Notes. — This  species  was  identified  by  the  present  writer  u  the  Fediculiu  mum- 
cornis  of  Nitzsch.  Fahrenholz,  however,  upon  what  additional  evidence  does  not 
appear,  considered  this  determination  to  be  erroneous  and  gave  to  the  species  its 
present  name.  Whether  or  not  it  vrill  stand  remains  to  be  determined.  It  is  evidetttlr 
very  similar  to  S.  tarandi  (Mjoberg).  In  fact,  as  far  as  the  descriptiaii  and  fiKnies 
of  the  latter  are  concerned  the  two  are  identical.  Unfortunately  specimens  of  .?.  la- 
randi  are  not  available  for  examination. 

The  form  of  the  head  separates  S.  ferrisi  readily  from  S.  eapUlaltu  and  S.  Mw- 
pUoms. 

4.  Solenopotes  tarandi  (Mji3berg) 

1915.  Ctrvopktkirius  tarandi  Mjoberg,  Entomohgtsk  Tidikrifl,  36:283-285;  L  figs. 

1-4. 

1916.  Cervopkihiriut  tarandi  Mjoberg,  Ferris,  "Catalogue  and  Host  List  of  the  Ano- 

plura,"  Procetdingi  of  the  Califomia  Academy  of  Sciences,  (4),  6: 168. 

Previous  Records.  Known  only  from  the  original  record,  from 
Rangifer  tarandus,  the  "rein  deer,"  Sweden. 

Notes.— Unfortunately  specimens  of  this  species  are  not  available.  The  original 
description  and  figures  omit  some  details,  but  as  far  as  they  go  the  characters  deatlj 
indicated—head  form,  chaetotaxy,  form  of  the  genital  plate  of  the  i 
actly  with  those  of  S.  ferrisi  (Fahrenholz). 


5.  Solenopotes  burmeisteri  (Fahrenholz) 
Fig.  249  A.  B,  D 

1818.  Pediculiu  croisieomii  Nitzsch,  Germar's  Magatin  der  Entotnologte ,   3:305. 

(Not  of  Scopoli.) 
1842.   Haematopinus  crassicornis  (Nitzsch),  Denny,  Monographia  Anopiuronim  Bri- 

tanniae,  p.  36. 
1874.  Hoemalopinus  crassicomit  (Nitzsch),  Giebel,  Itutcta  Epifoa.  p.  41 ;  pi.  2,  fig.  7. 
1880.  Haematopinus  cratitcomis  (Nitzsch),  Piaget,  Les  Pedieulinei,  p.  644. 
1908.  Haematopinus  crassicornis  (Nitzsch),  Dalla  Torre,  Wytsman's  Genera  Insec- 


lorum,  p.  11. 
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1916.  Unognathu  crattieorms  (Nitzsch),  Fahrenholi,  Zootogucher  Aiutigtr,  47: 

272. 
1916.  Unognatluu  enuiicormt  (HiUsch),  Fahrenholi,  Archiv  fir  Nalurgacktchti, 

Abt  A,81:  (Heft)  11:34. 
1916.   Ceruofhthiriui  cnusicornit  (Nitzsch),  Fc^ri^  "Catalogve  and  Hojt  List  of  the 

Anoplura,"  Proceeding*  of  tkt  Califonaa  Academy  of  Sciences,  (4),  6: 167. 

(Part.) 
1916.   Cervopkthiritu  cratticomu   (Nitzsch),  Ferris,  Entomological  Neva,  27:197. 

(Part) 
1919.  Unogitatkiu  burmeisteri  Fahrenholz,  Jakresbtrtcht  des  NiedersSchsiichen  moo- 

loguckett  Vereitu  «w  Hannover,  5-10:23. 
1929.   Unogtialhtu  erasskomii   (Nitzsch),  Ktrfm,  Frager  Archio  fir  Tiermeditm, 

9A:60. 


Fig.  249. — Solenopolei  burmtisleri  (Fahrenholz) :  A,  female;  B,  abdominal  spiracle; 
D,  head.  Solenopotei  ferrisi  (Fahrenholz)  :  C,  abdominal  spiracle. 

Previous  Records.   Known  only  from  the  original  record,  from  the 
red  deer,  Cervus  elapkus,  of  Europe  and  from  records  by  Kohn  from 
the  roe  deer,  Capreolus  caprea,  from  Czechoslovakia. 
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Specimens  Kxauined.  Three  females  frcHU  "reh,"  Capreolus  caprea, 
Czechoslovakia,  received  as  a  loan  through  the  kindness  of  Dr.  F.  G.  Kohn 
of  Karlsbad. 

Female  (F^.  249).  Length  of  expanded  specimen  on  slide  2.5  mm. 
In  all  respects  practically  identical  with  S.  ferrisi  (Fahrenholz).  The 
head  (Fig.  249  D)  is  of  the  same  fonn,  but  slightly  more  slender  and 
with  a  slightly  different  arrangement  of  the  sclerotic  areas  of  the  fore 
head.  The  thorax,  sternal  plate,  and  legs  are  as  in  S.  ferrisi.  The  getdtalia 
of  the  female  are  so  nearly  identical  with  those  of  S.  ferrisi  that  the  figure 
presented  for  the  latter  (Fig.  248  C)  could  as  well  have  been  made  frc»n 
a  specimen  of  S.  burmetsteri. 

The  chaetotaxy  of  the  abdomen,  however,  is  somewhat  different,  there 
being  but  two  long  median  setae  on  each  segment,  both  dorsally  and  ven- 
trally,  and  the  lateral  margins  of  segments  five  to  eight  having  three  very 
long  and  slender  setae.  The  spiracles  (Fig.  249  B,  C)  of  the  abdomen  are 
about  twice  as  large  as  in  S.  ferrisi, 

NoTKs.— The  identification  of  the  specimens  at  hand  as  S.  burmtisteri  cannot  be 
positive,  for  they  are  not  from  the  type  host,  and  there  may  possibly  be  slight  differ- 
ences which  would  separate  them.  As  far  as  the  female  is  concerned  the  species  may 
be  regarded  as  distinct  from  S.  ferrisi  (Fahrenhcdi),  although  the  differences  are 
scarcely  greater  than  might  well  come  within  the  limits  of  normal  variation. 


Genus  PROLINOGNATHUS  Ewing 
1929.  ProlinognalhMi,  Ewing,  Motwal  of  External  ParasUes,  pp.  136,  201. 

Anoplura  without  eyes;  with  the  antennae  not  sexually  dimorphic, 
appearing  four-segmented  because  of  the  close  fusion  of  the  last  two 
segments,  which,  however,  bear  the  normal  sensoria ;  anterior  l^s  slender 
and  with  slender  claw,  middle  and  posterior  legs  with  the  tibio-tarsus 
stout  and  with  stout  claw ;  thorax  with  the  notum  entirely  suppressed,  the 
propleurites  as  well  as  the  mesopleurites  united  across  the  meson ;  sternal 
plate  lacking;  paratergal  plates  of  the  abdomen  lacking;  abdomen  mem- 
branous throughout  except  for  the  usual  ninth  tergite  and  genital  struc- 
tures; abdominal  segments  each  with  but  a  single  row  of  setae,  both 
dorsally  and  ventrally;  gonopophyses  well  developed,  their  apices  free; 
spiracles  present  on  the  third  to  eighth  abdominal  segments. 

Hosts.  Known  only  from  members  of  the  family  Procaviidae  of  the 
order  Perissodactyla. 

Type  of  the  Genus.  The  Pedicutus  Caviae  Capeniis  (or  Hyracis 
Capensis)  of  Pallas,  which,  as  will  be  shown  below,  should  be  written  as 
Linognathus  caviae-capensis  Ctmunings. 
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Notes.— While  this  kchus  is  exceediivly  close  to  Lmognaihiu  and  its  separatton 
must  be  accomplished  upon  rather  small  characters,  its  establishment  is  probably 
justified.  The  only  essential  differences  frcm  Linogtiathiis  are  to  be  found  in  the 
fusion  of  the  two  terminal  segments  of  the  antennae  and  the  complete  obliteration  of 
the  notum  of  the  thorax.  Ewing  (1929,  p.  201)  makes  the  extraordinary  statement 
that  the  thoracic  sternum  is  "reduced  and  divided  transversely  into  three  small  plates." 
It  is  difficult  to  understand  the  basis  for  such  a  atateinent,  since  the  sternum  is  entirely 

The  genus  contains  but  two  species. 

Synonyuicai,  List  of  Nahes  Previously  Used  im  the  Genus 
Note. — Names   in   italics  are  synonyms   of    the  names   with  which  they  are 
coupled. 

caviae-capensis  (Cunmiings). 

Ptdicvluj  CatAat  Capetuit  Pallas  (or  Hyracis  Capetuis  Pallas). 

Hatmatopinus  leptocephalits  (Ehrenberg).    (Part;  misidentification.) 

Liiiogtiathiu  caviae-captntit  Cununings. 
leptocephalus  (Ehrenberg). 

Pediculut  Uptoctpkalus  Ehrenberg. 

Hoematoptnut  Uptocephalut  (Ehrenberg).    (Part.) 

Linogmithiu  leptocephalus  (Ehrenberg). 


1.  Prolitiognathus  caviae-capensis  (Cummings) 
Figs.  250  A;  2SI  A,  E.  F.  G.  H,  I.  J 

1767.  Ptdieutus  Caviat  Capetuii  Pallas,  Spkaegia  Zoohgica,  FaK.  2 :  32 ;  figs.  12,  13. 

1874.  Haemotopin%i  leptocephalus  {E.hnT&>evg),GKM,  InsectaEpisoa,^.  4,7.  (Part; 
miiidenti  tication. ) 

1880.  Haematopinus  leptocephalus  (Ehrenberg),  Piaget,  Les  Pedkutmes,  p.  656. 
(Part ; .  misidentification.) 

1908.  Haematopinus  leptocephalus  (Ehrenberg),  I>a]la  Torre,  "Anoplura,"  Wytsmaii't 
Genera  Inseelorum,  p.  II. 

1913.  Linogtiathus  caviae-capensis  (Pallas),  Cummings,  Bulletin  of  Entomological 
Research,  4:  37-39;  figs.  2,  3. 

1916.  Linogtiathus  caviae-capensis  (Pallas),  Ferris,  "Catalogue  and  Host  List  of  the 
Anoplura,"  Proceedings  of  the  California  Academy  of  Sciences,  (4),  6: 161. 

1916.  Linognathus  caviae-caPensis  (Pallas),  Cummings,  Proceedings  of  the  Zoologi- 
ctU  Society  of  London,  pp.  257-259 ;  fig.  1. 

1919.  Linognathus  caviae-capensis  (Pallas),  Bedford,  Director  of  Veterinary  Re- 
search. Union  of  South  Africa,  Report,  5-6:714. 

1927.  Linognathus  caviae-capensis  (Pallas),  Bedford,  Director  of  Veterinary  Edu- 
cation and  Research.  Union  of  South  Africa.  Report.  11-12:  737. 

1929.  Prolinognathus  caviae-capensis  (Pallas),  Ewing,  Manual  of  External  Parasites, 
p.  201. 

Previous  Records.  Recorded  by  Pallas  and  Cummings  from  Pro- 
cavia  capensis  and  by  Bedford  from  P.  coombsi  and  P.  natalensis.  South 
Africa. 
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Sfeciuens  Examined.  The  material  examined  by  Cummii^,  includ- 
ing five  females,  a  male,  and  dissections  of  another  male ;  a  male  and  a 
female  from  Procavia  coombsi,  Onderstepoort,  Pretoria,  South  Africa, 
received  through  the  kindness  of  G.  A.  H.  Bedford. 


Fig.  250. — Female:  A,  ProHnognathus  caviae-eapensit  (CumraiUKi),    from  tjpc;  B, 
Prolaiognalktts  Uptocephaivs  (Ehrenberg),  from  ipeciinen  from  Frotavic 

Female  (Fig.  250  A).  Length  2.25  mm.  Head  (Fig.  251  A)  about 
three  and  a  half  times  as  long  as  its  greatest  width,  with  well-defined 
sclerotic  markings  in  the  form  of  a  dorsal  band  across  the  occipital  r^on, 
a  longitudinal  band  along  the  lateral  margin  of  the  hind  head,  and  a  lateral 
band  on  the  margin  of  the  fore  head  which  is  continued  across  the  ventral 
surface;  antennae  (Fig.  251  E)  set  at  about  the  anterior  third,  the  last 
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two  segments  closely  fused  and  showing  only  their  sensoria  as  evidence 
of  segmentation. 

Thorax  (Fig.  251  F)  with  but  the  pleural  phragmata  sclerotic;  sternal 
plate  entirely  lacking.  Legs  presenting  no  unusual  features,  the  tarsus  of 
the  middle  and  posterior  pairs  with  a  small  spur  at  the  base. 


Fig.  251. — Prolinognathiu  caviaf-capettsis  (Cummings) :  A,  head  of  female ;  E,  an- 
tenna; F,  dorsum  of  thorax;  G,  genitalia  of  male;  H,  genital  region  of 
female;  /,  pharyngeal  framework;  J,  genital  plate  of  male;  P.  Upiocepha- 
lus  (Ehrenberg) :  B,  C,  D,  heads  of  females. 

Abdomen  with  but  two  setae  in  each  row,  both  dorsally  and  ventrally, 
the  second  and  third  segments  each  with  a  single  long  spiracular  seta  and 
the  seventh  and  eighth  with  the  usual  pairs  of  long  marginal  setae.  Go- 
nopophyses  (Fig.  251  H)  broad  and  prominent,  with  setae  at  the  apex 
and  along  the  mesal  margin ;  genital  plate  very  small ;  apical  lobes  of  the 
ninth  segment  moderately  prominent,  beset  with  a  row  of  setae  and  ter- 
minating in  a  stout  spine. 

[4U] 


ibvCoogIc 


142  CONTRIBUTIONS  TOWARD  A 

Male.  Practically  identical  in  form  with  the  female  except  for  the 
normal  sexual  differences  and  for  having  the  head  slightly  shorter  and 
broader.  Genilalia  (Fig.  251  G)  with  the  basal  plate  {bp)  long  and 
slender,  the  parameres  (par)  simple,  the  endomeres  forming  a  long, 
inverted  Y,  the  penis  (p)  at  the  apex  of  a  small  sclerotic  rod,  die 
pseudc^ienis  lacking.   Genital  plate  (Fig.  251  /)  somewhat  lyriform. 

Notes, — The  writer  has  not  seen  the  original  description  of  this  species,  boi 
according  to  Cummings  the  species  was  not  actually  named  by  Pallas,  it  being  merely 
referred  to  in  company  with  another  organism  as  "Pedicvltu  el  Tatma  Caviae  Co- 
ptntis."  According  to  Giebel  and  Piaget  it  was  referred  to  as  "Pedtculut  Hjraeit 
captnsit."  Whichever  reference  be  correct,  it  is  evident  that,  according  to  the  Inter- 
national Code  of  N(»nenclalure,  Fallas  did  not  properly  name  the  species.  Authon 
previous  to  Cununings  merely  cited  bis  name  in  the  form  in  which  he  wrote  it  and 
it  is  evident  that  Cunmiings  was  the  first  to  establish  thesiiame  in  proper  bincanial 
form.  It  should,  therefore,  be  credited  to  him  rather  than  to  Pallas,  and  the  specimen 
used  by  Cummings  will  stand  as  the  type  of  the  species. 

It  would  be  useless  to  go  back  of  Cununings  to  determine  the  exact  applicatioo  of 
Pallas'  descriptioa 

2.  Proltnognathus  leptocephalus  (Ehrenberg) 
Figs.  250  B;  2S1  B.  C.  D 

1828.  Pedicuivi  Uptocephakij  Ehrenberg,  Symbolae  Physicat,  Decas  Prima,  p.  f. 
1874.  Haematopmus  Uptocephalut  (Ehrenberg),  Giebel,  Insecia  Epitoa.  p.  47.  (Part) 
18S0.  Haematopinus    leplocephalus    (Ehrenberg),    Piaget,   Lei  Pedietilinef.  p.  656. 

(Part.) 
1904.  Haematopiniu  Uptocephabtt   (Ehrenberg),  Enderlein,  Zoologxsektr  Atueiger, 

28:141.    (Part) 
1908.  Haematopinus  Uptocephaluj    (Ehrenberg),   Dalla  Torre,  "Ancqilura,''   Wylt- 

man's  Genera  Inseclorum,  p.  11. 
1913.  Uncgnathiu  leptocephalus  (Ehrenberg),  Cummings,  BtUletin  of  Entomclogitei 

Research,  4:37. 
1916.  Linognaikvs  leptocephalus  (Ehrenberg),  Ferris,  "Catalogue  and  Host  list  of 

the  Anoplura,"  Proceedings  of  the  California  Academy  of  Sciences,  (4), 

6: 162. 

Previous  Records.  Known  only  from  the  original  record  by  Ehren- 
bei^,  from  Procavia  (=  Hyrax)  syriacus,  presumably  frtrni  Syria. 

Specimens  Examined.  A  single  individual  apparently  in  the  penulti- 
mate instar  from  Procavia  syriacus.  Mount  Lebanon,  Syria  (U,S.N.M. 
13005) ;  a  female  from  Procavia  capensis,  Rooi  Krans,  Transvaal,  and 
two  females  and  a  male  from  Procavia  waierbugensis.  South  West  Africa 
(all  from  G.  A.  H.  Bedford) ;  a  female  from  Procavia  bntcei  rudolji, 
Marsabit  Road,  British  East  Africa  (U.S.N.M.  184247). 

Female  (Fig,  250  B).  Length  1.5  to  2.25  mm.  In  every  respect 
except  the  form  of  the  head  essentially  the  same  as  P.  caviae-capensis. 
[412] 
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SYSTEMATIC  TREATMENT  (Cont) 
Genus  HAEMATOPINUS  Leach 
1815,  Leach,  Encyclopaedia  Britannica,  Supplement  1.  p.  24. 
1817.  Leach,  The  Zoological  Miscellany.  3 :  64. 
1835.  Burmeister,  Handbuck  dtr  Etitamologit,  2:  58. 
1&42.  Denny,  Monographia  Anoplurontm  Brilanniae,  p.  24. 
1844.  Gervais,  in  Walckenacr,  Histoire  naturelle  det  instctts  aptirts,  3:301, 
1874.  Giebel,  lasecta  Epiroa,  p.  33. 
1880.  Piaget,  Let  Pediculines,  p.  633. 
1904.  Enderlein,  Zoologitcher  Anseiger.  28:  138. 

1908.  Dalla  Torre,  "Anoplura,"  in  Wytiman't  Genera  iHsectomm,  p.  10. 

1909.  Neumann,  Archivet  dr  Parasitolagie,  13:  529. 

1913.  Pattern  and  Cragg,  Textbook  of  Medici  Enlomology,  p.  547. 

1915.  Kellogg  and  Ferris,  Anoplura  and  Mailopkaga  of  North  American  Mammals, 

Stanford  University  Publications,  University  Series,  No.  20,  p.  9. 

1916.  Ferris,  "A  Catalogue  and  Host  List  of  the  Anoplura,"  Proceedings  of  Ike 

California  Academy  of  Sciences  (4),  6;  142 
1929.  Ewing,  Manimi  of  External  Parasites,  p.  137. 

Anoplura  without  eyes ;  with  five-s^mented  antennae  which  are  not 
sexually  dimorphic;  with  the  legs  all  similar  in  size  and  form,  with  a 
stout  claw  and  a  pad-like  sclerite  arising  from  the  tibia  in  the  palm  of  the 
claw ;  thorax  with  the  notum  reduced  to  a  furrow  and  a  median  pit,  the 
sternal  plate  normally  present  but  without  free  margins,  the  dorsum  with 
a  free  lobe  at  each  posterior  angle ;  paratei^l  plates  of  the  abdomen  pres- 
ent on  at  least  the  second  to  eighth  segments  but  with  their  margins  not 
free  from  the  body  wall ;  dorsum  of  the  abdomen  characteristically  more 
or  less  sclerotic  and  marked  with  irregular  furrows  and  small  plates, 
with  the  setae  inconspicuous  and  usually  somewhat  peg-like  in  form ;  head 
with  the  post-anteimal  angles  acute  and  directed  anteriorly ;  occiput  usually 
very  slightly  constricted  into  a  neck,  the  posterior  mai^n  of  the  head 
dorsally  with  a  pair  of  conspicuous  internal  apophyses ;  pleural  apophysis 
of  the  prothorax  conspicuous,  continuous  with  the  sternal  ^ophysis  and 
sometimes  opening  into  the  sternal  plate;  gonopophyses  of  the  female 
conspicuous  and  the  abdomen  terminating  in  a  pair  of  small  lobes  which 
do  not  bear  a  stout  spine  or  seta ;  genitalia  of  the  male  of  a  characteristic 
type,  the  parameres  apparently  lacking,  their  place  taken  by  the  enlarged 
pseudopenis,  the  arms  of  which  articulate  with  the  basal  plate  and  are 
attached  also  to  the  preputial  sac,  which  may  assume  various  forms. 

Hosts.  Occurring  only  on  certain  families  of  the  two  orders,  Perisso- 
dactyla  and  Artiodactyla,  of  "ungulates,"  these  families  being  the  Equidae 
of  the  former  and  the  Suidae,  Camelidae,  Bovidae,  and  Cervidae  of  the 
latter. 

Type  of  the  Genus.  Pedicvlus  suis  Linnaeus. 
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Synonvhical  List  of  Naues  Pbeviouslv  Used  in  the  Genus 
Note. — Namei  in  italic)  are  syimnyms  of  the  nunes  with  which  Aey  are  coupkd 

aeantkopus  (Bunoeister). 

Hoplcqdeuni  acanthopus  (Bunneister). 
acoHthofrnt  var.  affims  (Bunneiiter). 

Hoploplenra  aflinis  (Bunneister). 
aculeatiu  Neumann. 

Eulin<%nathus  aculeatus  (Neumaim). 
albidus  Rudow. 

Pedicinus  albidns  (Rudow), 
angtilahu  Piaget 

Linognathus  angulatiu  (Piaget). 
OMniilatiu  Schilling. 

Echinopfathirius  horridus  (Olfers). 
antmtiattu  Piaget. 

Linognathus  tibialis  (Piaget). 
ai^fanatiu  0  shorn. 

Neohaematopinus  sciurinut  (Mj^jerg). 
apptndiculalus  Piaget 

Linognathus  tibialis  (Pi^et). 
asbi  (Linnaeus). 

Hatmatffpituu  oji'm  var.  coloratus  Piaget. 

HaemaloPitHU  tUgans  Fafarenholz. 

Haematopiniu  equi  Simmoads. 

Haematopiniu  macrocephalui  (Bunneister). 

Hatnutiopinui  minor  FahrenhoU. 

Peduulus  asirU  Linnaeus. 

Pediculus  macToetphaltu  Burmeister. 
aulacodi  Neumann. 

Scipio  aulacodi  (Neumann). 
bieoioT  Lucas. 

Linognathus  setosus   (Olfers). 
bidttitattu  Neumann, 

Hoplopleura  bidentata  (Neumann), 
breviceps  Piaget 

Linognathus  breviceps  (Piaget). 
brevicorms  Giebel. 

Linognathus  brevicomts  (Giebel). 
bufaU  (De  Gecr). 

Haematopimu  nevmanm  FahrenhoU. 

HaetmUopinut  phthiriopsit  (Gervais). 

Fedictiltts  bufoH  De  Geer. 

Pedicultu  bufali-capensis  Fabricius. 

Pedievlvs  phthiriopsis  Gervais. 
bvfali  <De  Geer)  (mis identification). 

Haeinatopinus  tuberculatus  (Bunneister). 
bufali-capetuis  (Fabricius). 

bnfali  (De  Geer). 
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bufaU-tnropiui  (Latreille). 

Haematopimis  tubetculUus  (BuTrncuter). 
bufali-titropaei  var.  peniciihtns  Piaget 

Haematopjniu  suis  (Liiiitteus). 
bmfali  var.  pmictaitu  Rudow. 

Haematc^iiHU  tubercuUtus  (Bunncister). 
collar hi«i  Osborn. 

Antarctophthinii  callorhini  (Osbom). 
atmeli  (Linnaeui)  (part). 

Microthoraciua  cameli  (Linnaeui). 
eameti  (Linnaeui)  (inisidcntificatioa). 

Hacmatopinus  tuberculatus  (Burmcister). 
etrvicaprat  Lucas. 

Ltoognatbiu  cerricaprae  (Lucas). 
chmttuit  Fahnnholz. 

Haematopinua  suis  (Linnaeus). 
elavieomu  (Nitzsch). 

Polyplax  (?)  clavicomit  (Nitzscfa). 
foloratut  PiageL 

Haematc^inus  asini  (Linnaeus). 
columbianuf  Osbom. 

NeohaematDpiniis  columbianus  (Osbom). 
cnssicormt  (Nitzsch). 

Solenopotes  burmeisteri  Fahrenhdx. 
tchmotuj  Neununn. 

Necdiaema.topinus  echinatus  (Nenmann). 
tUgmu  Fahrenholc 

HaematoiHnus  asini  (Linnaeus). 
etpd  Simmonds. 

Haematopinus  asini  (Linnaeus). 
irra^ut  Osbom. 

Hoplopleun  emtica  (Osbom). 
eurystemus  (Nitzsch). 

Haematopinui  parviprocumts  FahrenhoU. 

HaematopinHS  quadriptrttuus  Fahrenholz. 

PedUitliu  eurytttrmu  Nitzsch. 
forficubu  Rudow. 

Linognathus  stenopsia  (Durmeisler). 
gtrinamciu  Fahrcnhols. 

Haeroatopinus  suis  (Linnaeus). 
gtrmoMU  Fahrenboli. 

Misprint  for  germamcut. 
ktsptromydis  Osborn. 

Hoplcqtieura  hesperomydis  (Osborn). 
Injpidm  (Grube). 

Hoplopleura  his[»da  (Grube). 
mcijtu  Harms. 

Haematopinas  latns  Neumann. 
irrUam  Law. 

Haetnatopinus  suis  (Linnaeus). 


ibiGooglc 


O  CONTRIBUTIONS  TOWABD  A 

laeviiucvlus  (Grube). 

NediaeRiatopinus  heviusculus  (Grube). 
latus  Neumann. 

Haematopinus  incitiu  Harms. 

Haemalopinuf  perislictus  KellogK  and  Paine  (in  part). 
Uptocephalus   (Ehrenberg). 

Prolinognathus  leptocephalus  (Ehrenberg). 
Itticophatus  Giebel. 

Schizophlhirus  leucc*haeus  (Giebel). 
longului  Neumann. 

Hopiopleura  longula  (Neumann). 
Imigus  Neumann. 
lyriocephalus  (Burmeister). 

Haemodiiisiis  iyrioceiihalus  (Burmeister). 
tnaerocephaliis  (Burmeister). 

Haematopinus  asini  (Linnaens). 
macrocepMut  var.  coloralut  Piaget 

Haematopinus  asini   (Linnaeus). 
maniculatus  Neumann. 

Hoplopleura  maniculaU  (Neumann). 
mierocephalui  Gamett. 

Linognathus  pedalis  (Osbom). 
minor  Fahrenholz. 

Haematopinus  asini  (Linnaeus). 
motttanus  Osbom. 

Neohaematopmus  laeviusculus   (Gnrf)e). 
mitris  Compton. 

Polyplax  or  Hoplopleura  sp. 
tuumanni  Fahrenholi. 

Haematopinus  bufali  De  Geer, 
noiopkallus  Neumann. 

Hybophthirus  notophallus  (Neumann). 
oblusus  Rudow. 

Pedicjnus  obtusus  (Rudow). 
oviformis  Rudow. 

Linognathus  ovifonnis  (Rudow). 
ovillut  Neumann. 

Linognathus  ovillus  (Neumann). 
ovis  Lugger. 

Linognathus  pedalis  (Osborn). 
parviprocursvi  Fahrenholz. 

Haematopinus  curystemus  (Nitiich). 
pec  tint  fer  Neumann. 

Neohaematopinus  pectiiufer  (Neumann). 
ptdalis  Osbom. 

Linognathus  pedalis  (Osbom). 
ptnicUlalus  Piaget. 

Haematopinus  suis  (Linnaeus). 
ptrislictus  Kellore  and  Paine. 

Haematopinus  latus  (Neumann)   (in  part). 
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Maematopinui  phacochoeri  Enderlein  (in  part). 
pkachachotri  Enderlein. 

Misspelling  for  phacochoeri. 
phacochoeri  Enderlein. 

Haematopinus  periitictns  Kellers  and  Paine. 

Hatmalopinus  phachoehaeri  Enderlein  (mitprini). 
fkacochotri  Enderlein  (misidentification). 

Haemalopiniu  latus  Neumann. 
phtkirioptis  (Gervaii). 

Haematopinua  bufali  (De  Geer). 
pUiftrus  (Burmeister). 

Linognathus  setosut  (Olfers). 
praecuut  Neumann. 

Hoplopleura  neumanni  Fahrenholz  (in  part). 

Piriyplax  praecisa  (Neumann)   (in  part). 
pratlongktps  Neumann. 

Microthoracius  praelongiceps  (Neumann), 
pMHetalus  Rudow. 

Haematopinus  tuberculatus  (Burmeister). 
quadriilettlatiu  Neumann. 

Hoplopleura  quadridcntata  (Neumann). 
QModripertusus  Fahrenholz. 

Haematopinus  curyitemua  (Nituch). 
qaadrMmantu  Murray. 

Pediculus  sp. 
rteiimttus  (Nitisch). 

Poljrplax  reclinata  (Nitzsch). 
rvpicaprat  Rudow. 

Linognathus  stenopsis  (Burmeister). 
saccatus  (Gervais)- 

Linognathus  saccatus  (Gervais). 
sardiniensis  Fahrenholz. 

Haematopinus  suis  (Linnaeus). 
sciuropleri  Osbom. 

Neohaematopinus  sduropteri  (Osbom). 
serratus  (Burmeister). 

Polytdax  aerrata  (Burmeister). 
setasiit  Lucas. 

Echinophthirius  horridus  (Olfcrs). 
getotms  Piaget. 

Nec^aematopinus  pectinifer  (Neumann). 
tphaeroeepkaitu  (NKzsch). 

Enderleinellus  nitzschi  Fahrenholz. 
sphaeroeephalus  (Nitzsch)  (misidentification). 

Nec^ematopinus  sciurmus  (Mjoberg). 
jpicittifer  (Gervais). 

An  unrecognizable  species  of  Polyfilas  or  Hoplopltura. 
tpiitifier  (Burmeister). 

Polyplax  spiniger  (Burmeister). 
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tpmulotiu  (Bnrmeistcr), 

Polyplax  spiniiloM  (BuniKuter). 
s  Neunuuin. 

aiDubta  (Neununn). 
tttnopiit  (Burmrister). 

Linogiuthus  stenopiia  (Biirmeister). 
ttephtnsi  Christophers  and  Newstead. 

P<dypUx  stephensi  (Chruto^rs  and  Newstead). 
snis  (Linnaeus). 

HatmalopitMU  irrUans  Law. 

Haematopituu  tutt  var.  advenliciiu  Netuiunn. 

Haematopiiuu  jkm  tv.  ckingnfu  Fahrenholz. 

Haematopiiuu  suit  var.  gtrmcmietu  FahrenhoU. 

Hoematopimu  mit  var.  sardmittuii  Fahrenholx. 

Haematopvms  writu  (Nitzsch), 

PttUcMlut  mu  Linnaeus. 

Pedieulut  uriut  Nitisch. 
tuis  (Linnaeus)   (part;  misidentification), 

Haenutopinus  apcris  n.  sp. 
suit  var.  suis  (Linnaeus)  (put;  misidentification), 

Haematopinut  aperii  n.  sp, 
suiuraUs  OstxmL 

Enderleinellus  suturalii  (Osbora). 
taurotragi  Cumniings. 
lenuirostris  Giebel. 

Linngnathus  vituli  (Linnaeus). 
tibialit  Piaget 

IJnognathus  tibialis  (Piagct). 
tibialis  var.  attteniiatus  Piagct 

Linognathus  tibialis  (Piagct). 
tibialis  var.  appendicttlalus  Piagct. 

Linognathus  tibialis  (Piagct). 
libiatis  var.  ctrmcaprat  Lucas. 

Linognathus  cervicaprae  (Lucas). 
iricheehi  Bohemann. 

Antarctophthirus  trichechi  (Bohemann). 
tuberculalus  (Burmeiater). 

Haemotopinas  bufali  (De  Gccr)    (misidcntificatian). 

HatmatoPinus  bufali-turopari  (Latreille). 

Haematopinut  bufaJi  var.  punelatus  (Rudow). 

Haematopinus  lubercutattu  var.  puitetatvs  Rudow. 

Ptdictdus  luberculalus  Burmeister. 
tuberculatMs  var.  penicUtalus  Fiaget. 

Haematopinus  suis  (Linnaeus). 
tumidus  Schilling. 

Echinophthirius  horridus  (Olfers). 
ungubtitu  Piaget  (misprint). 

Ijnognathus  angulatus  (Piagct). 
wnW  (Nitisch). 

Haematopinus  suis  (Linnaeus). 
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vtHtfieotHS  Demy. 

Haemodipsus  ventricosus  (Demqr). 
fttwli  (Linmcus). 

LtnoKinthus  Titnli  (Liiuueus). 

NoTKS. — The  genus  HaemalopmHS  wu  interpreted  for  nearly  a  hundred  years 
(lSlO-1904)  as  including  by  far  the  greater  part  of  all  the  species  of  the  sucking 
Ike,  and  consequently  nearly  a  hundred  names  have  been  used  in  it  It  was  first 
broken  up  by  Endcrkin  (1904),  who  separated  off  a  number  of  genera  and  restricted 
Hatmatepimtt  to  the  limits  which  are  now  accepted.  As  late  as  1909,  however,  Neu- 
mann protested  against  thii  procedure  and  placed  the  genera  of  Enderlon  merely 
ai  subgenera.  He  has  been  ftdlowed  in  this  by  even  later  authors  in  various  textbooks 
of  parasitc4ogT. 

There  can  now  be  no  question  as  to  the  correctness  of  Enderlein's  action.  The 
genus  as  restricted  by  him  undoubtedly  represents  a  natural  group  of  closely  related 
forms.  They  are  all  species  of  large  sice,  with  their  strongly  developed  claws  and 
legs  adapted  for  clinging  to  coarse  hair  and  their  tough  and  relatively  sclerotic  derm 
apparently  adapted  in  high  degree  to  a  greater  amount  of  exposure  upoa  their  some- 
times thinly  haired  hosts  than  is  the  case  with  the  majority  of  the  species  of  the 
order.  In  the  genus  as  now  restricted  between  twenty-five  and  thirty  specific  and 
subspecific  names  have  been  used.  These  are  reduced  in  the  present  treatment  to 
ten  species,  of  which  one  is  here  named  as  new.  It  is  prob«bIe  that  at  least  half,  if 
not  more,  of  the  species  actually  existing  are  now  known. 

The  genus  is  exceedingly  well  defined,  and  there  are  no  others  that  can  eftsily 
be  confused  with  it.  It  is  particularly  important  frotn,  the  point  of  view  of  com- 
parative morphol<^y,  but  all  discussion  of  such  matters  will  be  relegated  to  a  later 
portica  of  these  papers.  For  the  present  there  are  presented  merely  data  sufficient  to 
make  generic  identification  definite. 

1.  Haematopiniis  suis  (Linnaeus) 
Figs.  252^;  253 /J;  254;  255  £-X;  256 
Note. — The  bibliography  of  this  species  is  extremely  extensive.  However,  com- 
paratively few  of  the  references  are  of  any  value  from  the  point  of  view  of  sys- 
tematics.  An  attempt  is  here  made  to  select  those  which  are  of  significance  in  follow- 
ing the  nooicncUtorial  history  of  the  species,  in  establishing  distributional  records,  or 
in  contributing  something  to  the  knowledge  of  morphology  or  systematics.  Conse- 
quently the  references  in  most  of  tlie  textbocrics  of  parasitology  or  in  the  bulletins 
of  agricultural  bureaus  and  departments  are  omitted.  These  can  be  found,  if  desired, 
in  the  reference  by  Stevenson  dted  below. 

1634.  Pedinduj  urius  MouSet,   Inteclorum  sive  mtaimormn  animalitim   ihtatrvm, 

p.  266. 
175S.  Pidiculus  suit  Linnaeus,  Syslemo  Naturae  (ed.  10),  p.  611. 
1761.  Ptdkttltu  tmt  Linnaeus,  Linnaeus,  Fmitia  Sueeica,  p.  436. 
1793.  Pediculus  luit  Linnaeus,  Fanier,  Fauttat  itueclorvm  gtrmanicae  mifia,  pi.  16. 
1805.  Pedicului  luis  Linnaeus,  Fabricins,  Sytlema  Anilialamm,  p.  342. 
ISKX  Hamiatopiiuu  ruts  (Linnaeus),  Leach,  Eneyclopatdia  BrUamtka,  SuppltmenI, 

I,  p.  24. 
1815.  Hatmatopinm  tuit  (Linnaeus),  Leach,  Edinburgh  EncydofeiSa,  9:77, 
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1617.  Haematopinus  SMts  (Ltnnaeiis),  Leach,  Zoological  Miseellaay,  3:65;  pi.  46. 
1818.  Pedicultu  uriiu  Nitzsch,  Gtrmar's  Magaam  der  Entomologit,  3:  305. 
1835.  Hatmalopimu  suit  (Linnaeus),  Bunneisler,  Hmtdbuch  der  Eitlomotogit,  2:58. 
1838.  Pedieulus  aus  Linnaeus,  Buimeistcr,  Genera  Itueelorum,  Rkynckota,  Sptciei  19. 
1842.  Haematopinus  sins  (Linnaeus),  Denny,  Monographia  Anoplurorum  Britaimae, 

p.  34 1  pi.  ^,  fig.  2. 
1844.  Hoematopinus    [sie]     {Pedicutus)    suis    Linnaeus,    Gervais,    in    WalckefOer. 

Hisloire  naturelle  dis  inseeies  aptires,  3:  301. 
1874.  Haematopinus  uriut  (Nitzsch),  Giebel,  Inseeta  Episoo,  pp.  45-46;  pL  2,  fig.  6. 
18S0.  Haemalopiaut  urius   (Nitzsch),   Piaget,  Les  Pedieutine^,   pp.   654-656;   pi.  4^ 

fig.  4. 
ISS5.  Haematopinus  tuberculatut  var.  penicillatus  Piaget,  ibid.,  Supplement,  p.  146; 

pi.  IS,  fig.  9. 
1891.  Haematopinus   urius   (Nitzsch),   Osbom,   Uniled  Stales  Department   of  Agri- 

eutture.  Division  of  Entomology,  Bulletin  (old  series),  7;  18-21;  fig.  8. 
1896.  Haematopinus  urius  (Nitzsch),  Osborn,  ibid..  Bulletin  (new  series),  5:  178-180; 

fig.  102. 

1903.  Haematopinus  irritans  Law,  Textbook  of  Veterinary  Medicine,  5:  13. 

1904.  Haematopinus  suit  (Linnaeus),  Enderlein,  Zootogischer  Anieiger,  28:  124. 

1905.  Haematopinus  tuts  (Linnaeus),  Stevenson,  United  States  Department  of  Agri- 

culture, Bureau  of  Animal  Industry,  Bulletin,  69;  9-16;  figs.   1-17. 
1908.  Haematopinus  suit   (Linnaeus),   Dalla  Torre,   "An(q>lura,"    Wyttmam't  Genera 

Ituectorum,  p.  11;  fig.  4. 
1911.  Haetnatopitms  suis  (Linnaeus),  Neumann,  Archives  de  Parasitologie,   14:406; 

fig.  8  (part). 
"  1911.  Haematopinus  suis  var.  adventiciut  Neumann,  ibid.,  14:  406;  fig.  8. 

1913.  Haematopinus  tuts  var.  oivenlicut  Neumann,  Patton  and  Cragg,   Textbook  of 

Medical  Entomology,  p.  548;  pi.  68,  fig.  3.   (Misprint  for  adventiciiu.) 
1916.  Haematopinus  suis  var.  chinensis  Fahrenholi:,  Zoologitcher  Ameiger,  46:  90. 

1916.  Haematopinus  suis  var.  germanus  Fahrenholz,  ibid.,  48;  90.    (Uisprint  for  gtr- 

manicus.) 
'  1917.  Haematopinus  suis  var.  adveniiciits  Neumann,  Fahrenholz,  Jahrbueh  der  Ham-- 
burgischen  IVissensckaftlichen  Anstatten,  34,  Beiheft  2;  10. 

1917.  Haematopinus  suit  var.  sardiniensis  Fahrenhcdz,  ibid.,  34,  Beiheft  2 :  10. 

1917.  Haematopinut  tuis  var.  chinensis  Fahrenholz,  Fahrenholz,  titid.,  34,   Beiheft 
2:10;  fig.  2a. 

1917.  Haematopinus  suis  var.  germarucus  Fahrenholz,  Fahrenholz,  ibid.,  34,  Beiheft 
2:11;  fig,  2b. 

1921,  Haematopinus  suit  (Linnaeus),  Florence,  Cornell  Univertity  Agriculturai  Ex- 
periment Station  Memoir,  51 :  641-725 ;  pis.  58-66. 

1924.  Haematopinut  suit  (Linnaeus),  Freund,  frs^rr  Tierarstlicher  Archiv,  4{A)  :  S3; 
fig.  7. 

1927.  Haematopinus  suit  (Linnaeus),  Freund,  Prager  Archw  fur  Tiermuditin,  7(A) : 
44;  fig.  4. 
'  1928.  Haematopinut   suis   var.    adventicius  Neumann,    Buxton,  Intecls   of    Samoa, 
7:3:85. 

Previous  Records.   From  domestic  pigs  in  all  parts  of  the  world. 
From  wild  p^s  in  A»a,  includii^  Sus  jubatus,  Pahang,  Malaysia,  and  Stu 
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vittatus,  without  indication  of  locality.   Records  of  the  species  from  Sus 
scrofa,  the  wild  boar  of  Europe,  are  here  regarded  as  erroneous. 

Material  Examined.  Owing  to  the  large  amount  of  material  which 
has  been  available  for  examination  it  will  be  advisable  to  divide  the  records 
into  three  sections,  one  including  those  of  specimens  from  domesticated 
or  presumably  domesticated  hosts,  one  including  those  from  wild  or  pre- 
sumably wild  hosts,  and  one  for  abnormal  records. 

1.  From  Domestic,  Presumably  Domestic,  or  Feral  Swine 

EUBOPB 

Germany:  vicinity  of  Hamburg  Neugraben,  12:6:1929,  F.  Diehl; 
Holte  bei  Cuxhaven,  20:7  :1929;  Tubingen,  26:vii  :  1912,  W.  N otter; 
Thuringen,  1919,  W.  NoUer.  All  the  foregoing  in  the  Hambui^  Museum 
collection.  Switzerland:  Kroschenbninnen,  Bern  (Molteno  Institute). 
France  ( ?) ;  from  the  Neumann  Collection,  "sur  Sus  scrofa  domestica 
Railliet  Alfort  Juin  98,"  and  "1/3/87."  England:  Cambridge,  John  Clay. 
being  part  of  the  material  included  by  Neumann  in  his  description  of  H. 
suis  adventicius,  together  with  other  lots  from  the  same  locality  (Molteno 
Institute)  ;  Holmes  Chapel,  Cheshire  (British  Museum). 

Africa 

Ilesha,  Lagos,  Letshman  (Molteno  Institute) ;  Kabete,  Kenya  Col- 
ony (British  Museum). 

NoKTB  AHD  South  Aubrica 
California  (Stanford  University).  Mexico;  Coyoacan,  Zelia  Nuttail, 
being  part  of  the  material  included  by  Neumann  in  the  original  descrip- 
tion of  his  H.  suis  adventicius  (Molteno  Institute) ;  Mexico  City,  Valades 
(Stanford  University).  Colombia:  Bogota  and  Barranquilla,  L.  H.  Dunn 
(Stanford  University).  British  Guiana:  Georgetown,  Cleake  and  Bodkin 
(British  Museum). 

Australia 
Queensland,  W.  A.  T.  Sommervitle  (British  Museimi). 


China:  the  types  and  other  specimens  from  the  type  lot  of  H.  suis 
■chinensis  Fahrenholz,  Fokien  Province,  Siemssen  (Hamburg  Museum)  ; 
Kwei  Chou  Fou  and  Kaihsien,  Szchuen,  S.  A.  Stericker  (Molteno  Insti- 
tute) ;  Shanghai,  Dr.  A.  Stanley  (Molteno  Institute) ;  Weihaiwei,  Dr. 
IV.  M.  Muat  (British  Museum).  India:  Larpur,  Bengal  (Indian  Mu- 
seum). Burma:  Rangoon,  Dr.  H.  H.  Marshall  (Molteno  Institute).  Cey- 
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km:  Hakgala,  H.  H.  N.  Pearson  (Molteno  Institute).  Malay  Peiunsub.V^ 
Bukit  Mertajan,  Prof.  WeUesley  (British  Museum).  Philippine  Island-K-^ 
Los  Bailos,  Woodworlh  (Stanford  University). 

SouTB  Sea  Islands 

Fiji:  Tavenni,  T.  P.  Jepson  (Moheno  Institute).  New  Hebride=:^»" 
H(^  Harixtr,  Buxton  and  Hopkins  (British  Museum).  Samoa:  Upol  f  ^ 
"from  pigs  recently  imported  from  New  Zealand,"  Buxton  and  Hopkii^  »-  -i 
Tahiti :  two  slides  from  the  Neumann  collection  labeled,  "H.  sms  adveK-^ 
ticius  Taiti  I  05  M.  Seural  Dr.  Trouessart  VI-06." 


2.  From  Wild  ob  Phesumablv  Wild  Species 

From  Sus  cristala,  Tanjong  Badak,  Tenasserim,  a  single  female  fro^^^ 
a  skin  in  the  United  States  National  Museum  and  a  male  and  fema^^K^ 
Bihar,  Dinapore,  16:  12  :4  (British  Museum).    From  "wild  [ugs,"  pe^-''- 
haps  a  wild  species,  Penang,  Federated  Malay  States,  Dr.  A.  T.  Stoutest 
(Molteno  Institute). 

3.  Abnokual  Records 

A  single  slide  from  the  Piaget  Collection  (British  Museum),  labded 
as  Haemalopinus  tuberculatus  var.  penicillatus  Pia^t,  "sur  un  Bos  indicus 
(zebu.)"  A  male  and  female  labeled  as  from  "Buffalo,  Dinipur  Sarar, 
Bihar,"  in  the  British  Museum. 

A  slide  from  the  British  Museum  labeled  simply  "the  camel." 

Feuale  (Fig.  252  A).  One  of  the  largest  of  the  Anoplura,  reaching 
a  maximum  observed  length  of  nearly  6  mm.,  but  varying  down  to  an 
observed  minimum  (in  slide  preparation)  of  4.5  mm.  Typically  strongly 
pigmented  and  sclerotic.  Head  (Fig.  254)  elongate,  being  from  two  to 
three  times  as  long  as  wide,  the  fore  head  and  hind  head  approximately 
equal  in  length.  Thorax  quite  strongly  trapezoidal  in  form,  with  the  lateral 
margins  convex,  normally  with  its  greatest  width  about  equal  to  the  length 
of  the  head  and  with  its  length  considerably  shorter ;  posterior  lateral 
angles  with  a  strongly  developed  dorsal  lobe.  Legs  very  large  and  strmg. 
Sternal  plate  somewhat  variable  in  form  (Fig,  255),  the  openings  of  the 
sternal  apophyses  included  within  its  limits. 

Abdomen  broadly  ovate,  usually  strongly  pigmented,  the  more  or  less 
quadrate  paratergites  appearing  as  a  black  marginal  band,  the  margins 
usually  quite  strongly  lobed  by  intersegmental  constrictions,  the  constric- 
tion between  the  sixth  and  seventh  segments  being  especially  marked. 
[4281 
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Fig.  253. — Males:  A,  Haematopitmt  tuu  (Linnaeus) ;  B,  Hatmatopimtt  afieris  a.  sp. 
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Tei^tes  typically  quite  strongly  sclerotic,  with  small,  irregular,  sub- 
marginal  plates  and  with  three  pairs  of  median  plates,  separated  by  i 
slight  median  line,  on  the  third  (iirst  apparent)  to  fifth  segments,  there 


Fig.  ZSA.—Hatmatopituu  suit  (Linnaeus) :  A,  dorsum  of  thorax;  B,  anterior  tibjo- 
tarsus;  C,  prelar»al  sclerite  detail  of  tibio-tarsus ;  D,  dorsal  aspect  of 
head ;  E,  antenna  of  female ;  F,  genital  region  of  female ;  G,  H,  genitalia 


being  then  a  characteristic  break,  the  sixth  segment  having  but  one  plate 
and  the  seventh  and  eighth  two.  Ventral  side  entirely  membranous.  Gono- 
pophyses  (Fig.  254 F)  elot^te;  vulva  emarginate  and  simple. 
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Male  (F^.  253^).  Length  ranging  from  3.5  to  4.75  mm.  In 
general  characteristics  of  head  and  diorax  closely  resembling  the  female. 
Abdomen  more  rounded,  with  the  mar^ns  somewhat  less  deeply  lobed, 
and  with  but  two  pairs  of  median  tergal  plates  on  each  s^ment.  Genital 
plate  small,  but  conspicuous.  Genitalia  (Fig.  254  G,  H)  of  a  type  rather 
distinct  from  the  other  members  of  the  ^nus,  the  pseudopenis  forming  a 
broad,  apically  truncate  piece  which  supports  the  entirely  membranous 
preputial  sac  into  the  folds  of  which  is  withdrawn  the  slender,  funnel- 
shaped  penis. 

NoTi. — Hm  discuHton  of  this  ipecics  will  follow  the  description  of  the  next 


2.  Haematopinus  aperis  n.  sp. 

Figs.  2S2  B  ;  253  fl ;  255  A-D ;  256  F,  G.  M,  N 

1880.  Haemalopiniu  tiriiu  (Nitiscfa),  Piaget.  Lrs  Ptdiculinei,  pp.  654-656;  pL  48, 

fig.  4  (the  plate  and  the  description  in  part). 
1911.  Hatmolopamt  tmt  nUt  (Linnaeus),  Neumann,  ArchivM  <U  Parasilotogit,  14: 

406-408  (b  part). 
1917.  Haemalopinm  nut  suU  (Linnaeus),  FabrenhoU,  Jakrbuch  dtr  Hamburgischtn 

IVuseiuchafliichen  AnslalUn,  34,  Beiheft  2:9. 


Previous  Records.  Recorded  by  Piaget,  Neumann,  and  Fahrenholz 
from  Sus  scrofa,  the  wild  boar  of  Europe. 

Material  Exauined.  Two  males  and  two  females  from  the  Piaget 
Collection,  from  Sus  scrofa,  now  in  the  British  Museum.  These  include 
the  holotype  and  allotype.  Two  males  and  one  female  from  the  same 
host,  central  Hungary,  in  the  British  Museum.  Two  males  in  the  Neumann 
Collection,  now  at  the  ficole  Veterinaire  de  Toulouse,  labeled  "du  Sanglier 
M.  Chevalier  1896." 

Fehale  (Fig,  252B).  Length,  on  slide,  5,5  mm.  Differii^  from 
the  preceding  species  by  its  pale  coloring,  its  conspicuously  more  slender 
form,  the  relatively  more  slender  head,  which  has  a  length  of  nearly  three 
times  its  width,  the  relatively  small  legs,  the  extremely  small  parateigites, 
wrhich  are  reduced  to  widely  separated  areas,  the  form  of  the  sternal  plate 
which  is  typically  (Fig.  255  A-D)  about  as  long  as  wide  and  rather  acute 
posteriorly,  and  by  the  absence  or  great  reduction  of  the  lateral  lobes  of 
the  abdomen. 

Male  (Fig.  2535).   Length  4.00  to  4.25  mm.    Differing  frtxn  H. 
suis  as  does  the  female.  Tergal  plates  of  the  abdomen  at  the  most  but 
faintly  indicated.  Genitalia  as  in  H.  sias. 
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^  [2Z3  ^il3  5:23 


Fia.  255. — Thoracic  ttcrnal  plates  of  Haematopimit  aptris  n.  sp.:  A,  B,  from  speci- 
mens from  the  Piaget  G>Uectioii ;  C,  D,  from  Huogair.  Haematopimmt 
suit  (Linnaeus)  from  domestic  swine :  E,  F,  C,  from  specimens  from 
Switzerland;  H,  I,  J,  K,  L,  from  China;  M,  Pemmg;  N,  Uexico;  0, 
Ceylon;  P,  California;  Q,  Mexico;  R,  England;  S,  China;  T,  Philipptoe 
Islands ;  U,  China ;  W,  X,  Germany ;  V,  specimen  from  S*s  erittala. 

The  Lice  of  Swine 
Previous  to  1911  authors  dealing  with  the  lice  of  either  domestic  or 
wild  swine  placed  the  parasites  without  hesitation  under  the  name  Haema- 
topinus  suis  (Linnaeus),  Neumann,  in  that  year,  was  the  first  to  recc^^ize 
the  fact  tiiat  differences  of  very  considerable  degree  can  be  detected  among 
lice  from  different  sources.  He  therefore  divided  Haematopi«us  suis  into 
two  forms  or  subspecies,  tiie  name  H,  suis  svis  being  retained  for  the  lice 
[432] 
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of  the  wild  boar,  including  that  of  Sardinia,  and  the  lice  of  domestic  pgs 
of  continental  Europe.  The  name  H.  suit  adventidus  was  proposed  for  - 
the  lice  of  domestic  pigs  of  oihet  parts  of  the  world  and  of  wild  pigs  of 
Asia,  including  the  species  Sus  vittattts  and  Sus  jubatus.  No  type  was 
designated.  His  record  indicates  that  he  had  at  hand  spedmens  from 
China,  Africa,  Mauritius,  Australia,  England,  T^iti,  and  Mexico.  He 
assumed  that  H.  suis  adventicius  had  originated  from  the  wild  pigs  of  Asia. 

Fahrenhotz  (1916,  1917)  carried  the  process  of  division  still  farther. 
He  restricted  the  name  H.  suis  suis  to  specimens  from  the  wild  boar  of 
Europe,  Sus  scrofa,  and  proposed  three  more  subspecific  names,  H.  suis 
sardiniensis  for  the  louse  of  the  wild  pig  of  Sardinia,  H.  suis  chineTtsis 
for  lice  from  pigs  in  China  which  he  assumed  to  represent  the  supposed 
form  Sus  leucomystax  conlinentalis,  and  H.  suis  ffermamcus  for  the  lice 
from  some  domestic  pigs  in  Germany. 

We  thus  have  a  total  of  five  supposed  subspecies,  the  status  of  which 
is  a  subject  for  inquiry.  There  are  two  problems  involved.  One  has  to 
do  merely  with  nomenclature.  The  other  is  that  of  the  biological  facts. 
It  may  be  wdl  to  dispose  of  the  nomenclatorial  problem  first. 

Nomenclature. — It  will  be  noted  that  the  result  of  the  process  of 
division  has  been  to  transfer  the  name  suis  from  the  lice  of  domestic  swine, 
for  which  it  has  commonly  been  used,  to  the  lice  of  the  wild  boar  of  Eu- 
rope. The  result  cannot  but  be  disturbing  to  parasitologists,  for  whose 
purposes  stability  of  nomenclature  is  highly  desirable,  since  a  very  good 
case  can  be  made  out  for  the  recognition  of  the  louse  of  the  wild  boar  " 
of  Europe  as  a  distinct  species.  Such  is  the  procedure  followed  by  the 
present  writer,  and  if  it  be  accepted  by  other  workers  the  name  suis  must 
be  replaced  by  some  other  for  the  lice  of  domesticated  swine.  Cannot  this 
chaise  be  avoided?  It  is  the  opinion  here  maintained  that  it  can,  it  havit^ 
resulted  from  the  failure  of  Neumann  and  Fahrenholz  to  investigate  the 
facts  and  follow  the  commonly  accepted  rules  of  nomenclature. 

The  nomenclatorial  history  of  Haemalopinus  suis  begins  with  the  tenth 
edition  of  the  Systema  Naturae  ( 1758).  Here,  on  page  611,  we  find  merely 
the  following  under  the  genus  Pedicuius: 
Suis  S.  P.  Suij  Scrofae. 

HabiUt  in  Suibus  [I. 

The  symbol  fi  refers  unquestionably  to  a  heading  under  the  description  of 

Sus  scrofa,  where  we  find  the  following : 

Scrofa.  1.  S.  dorso  antice  setose^  cauda  pilosa.  Fw.  tute.  36.  Syst.  nat.  12. 

Aper.  Gesn.  quadr.  146.  Aldr.  btsulc.  1013.  Jotul.  quadr.  74.  Raj.  ijuadr.  96. 

P  Sus.  GeiH.  quadr.  872.  Aldr.  bt^e.  937.  Jorut.  quadr.  I.  47.  Raj.  quadr.  92. 

It  needs  no  searching  of  the  ancient  references  cited  to  determine  the  facts. 
[433] 
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Aper  is  the  word  for  wild  boar,  and  it  is  because  of  this  that  the  name  Sus 
scrofa  is  apphed  to  that  animal,  and  not  to  domestic  swine,  by  mam- 
malt^sts.  The  use  of  tliis  name  for  domestic  swine  will  be  found  in  the 
writings  of  entomologists  but  is  entirely  erroneous.  The  symbol  fi  applies 
to  the  domestic  form,  and  consequently  we  cannot  but  conclude  that  these 
are  the  habitat  of  Pediculus  jmw.  It  would  be  surprising  were  it  otherwise. 
This  belief  is  further  confirmed  by  the  Fauna  Suectca  (1761),  where  we 
find  (p.  476)  the  following: 
1942.  Pediculus  Suit  Suis  Scrofa 
Habittt  in  Svibiu  domesticis. 

And,  as  late  as  1835,  Gervais  records  the  species  merely  as  a  parasite  of 
the  "cochon  domestique." 

It  is  evident,  therefore,  that  the  name  suis  must  be  retained  for  the 
lice  of  domestic  swine  and  that  those_of  the  wild  boar  must  be  given  an- 
other name  if  they  are  to  be  nomenclatorially  recognized.   Apparently  no 
?  such  name  is  available,  and  that  of  H.  aperis  n,  sp.  is  here  proposed  for 
them.  We  are  not  yet,  however,  out  of  our  nomendatorial  difficulties. 

If  the  lice  of  domestic  swine  be  nomenclatorially  subdivided,  as  Fah- 
renholz  would  have  it  and  possibly  later  authors  will  agree,  we  are  still  in 
doubt  as  to  the  exact  application  of  the  name  suis  suis.  To  which  of  the 
various  forms  does  it  belong?  It  would  appear  that  the  name  affiles  to 
the  lice  of  domestic  swine  of  Sweden  as  represented  by  specimens  taken 
in  1758,  and  lacking  such  specimens  it  may  be  applied  to  these  lice  as  they 
may  ^pear  whenever  a  division  of  Haematopinus  suis  is  attempted.  If 
there  has  indeed  been  hybridizing  and  a  mixing  of  the  louse  population,  as 
has  probably  been  the  case,  we  have  no  means  of  knowing  that  the  lice 
of  today  are  the  same  as  they  were  over  a  hundred  years  ago.  Unfor- 
tunately no  specimens  are  at  hand  from  Sweden. 

From  the  writer's  point  of  view  the  question  is  not  immediately  im- 
portant, since  he  declines  to  recognize  any  such  division  of  the  lice  from 
domestic  pigs.  But  as  future  workers  may  disagree,  it  may  be  well  to  sum 
up  here  the  status  of  the  various  so-called  subspecies  and  their  characters 
as  given  by  their  authors. 

HAEUATOPiNus  SUIS  SUIS  (Lintiaeus) 

This  name  must  be  used  for  lice  of  the  form  dominant  on  domestic 
swine  in  Sweden.  Its  characters  are  not  known. 

HAEUATOPINUS  SUIS  ADVENTicius  Ncumann 
,-'         Originally  described  by  Neumann  without  indication  of  type.    Re- 
stricted by  Fahrenholz  and  the  type  designated  as  from  Sits  vitlatus  as 
represented  by  specimens  in  the  hands  of  Neumann  and  recorded  without 
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indication  of  locality.  This  is  a  form  with  short  and  broad  sternal  plate, 
strongly  pigmented  and  with  large  parateigal  plates.  Unfortunately  the 
specimens  from  Sus  viltatus  are  said  by  Dr.  Martin  not  to  be  present  in 
the  Neumann  Collection  (1930). 

HAEUATOPiNUS  suis  5AKDINIENSIS  Fahrcnholz 
It  is  somewhat  doubtful  that  this  form  is  nomenclatoriaUy  established. 
Fahrenholz  merely  refers  to  the  f^re  given  by  Neumann  (1901)  and 
said  by  htm  to  be  of  H.  sms  suis.  Fahrenholz  states  that  this  figure  probably 
refers  to  specimens  from  Sus  meridionalis  (=S.  scrofa  nana)  which  in 
the  form  of  the  sternal  plate  agree  with  it.  The  promised  description  of 
the  supposed  form  seems  never  to  have  appeared.  It  seems  probable  that 
this  is  the  form,  to  be  discussed  later,  which  appears  to  occur  only  on  p^s 
of  continental  Europe  and  is  marked  by  large  size,  relatively  very  long 
head,  somewhat  reduced  parateigal  plates,  and  a  somewhat  triangular  or 
qiudrate  sternal  plate.  This  form  approaches  that  of  the  wild  boar  but 
is  here  retained  with  H.  suts. 

HAEUATOPINUS  SUIS  cHiNENSis  Fabrcnholz 
Based  upon  specimens  in  the  Hamburg  Museum,  from  Fokien  Prov- 
ince, China,  col.  Siemssen,  without  indication  of  host  but  in  all  probability 
frcHH  domestic  swine.  It  was  su[qx>sed  by  its  author  to  be  distinguished 
primarily  by  the  form  of  the  sternal  plate. 

HAEUATOPINUS  SUIS  GERUANicus  Fahrenholz 
Described  from  specimens  from  "Sus  scrofa  dontesticus;  englische 
Basse. — Provinz  Hannover. — Type  in  Sammlung  Fahrenholz."  Supposed 
to  be  distinguished  by  the  broad  and  rather  regular  sternal  plate  and  by  its 
laige  size,  the  female  reaching  a  length  of  as  much  as  5. 18  mm.  The  value 
of  these  characters  will  be  discussed  below. 

HAEUATOPINUS  PENICILLATUS   Piaget 

From  the  nomenclatorial  point  of  view  this  name  must  here  be  con- 
sidered, H.  penicillatus  was  described  by  Piaget  as  a  subspecies  of  H. 
tuberculatus,  from  the  zebu.  The  Piaget  Collection,  now  in  the  British 
Museum,  contains  a  single  specimen  bearing  the  original  labels  of  Piaget 
but  remounted  by  the  present  writer.  It  is  a  specimen  of  H.  suis  of  the 
type  here  r^arded  as  being  probably  the  H.  sardiniensis  of  Fahrenholz. 
It  does  not  agree  with  the  description  and  figure  given  by  Pi^et.  It  would 
seem  that  the  best  procedure  in  the  future  would  be  simply  to  disregard 
the  name,  although  if  it  be  used  it  must,  on  the  evidence  of  this  specimen, 
be  for  the  form  named  by  Fahrenholz  H.  suis  sardiniensis. 
[435] 
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HASHATOPINUS  IRRITAN5  LaW 

The  volume  in  which  this  name  appeared  is  not  availaUe  to  the  writer. 
It  appears,  however,  to  have  been  nomendatorialty  established,  and  in  strict 
accord  with  nomenclatorial  rules  must  be  considered  in  the  course  of  an; 
attempt  to  subdivide  H.  suts.   It  is  in  all  probalHlity  quite  unidentifiable. 

EXAUINATIOH  OP  THE  DaTA 

The  problem  presented  by  Haematopinus  suis  and  its  supposed  sub- 
species is  worthy  of  rather  extended  treatment,  not  only  because  of  the 
fact  that  the  species  is  one  of  the  most  familiar  of  the  sucking  lice,  but 
because  of  the  opportunity  which  it  presents  for  a  contribution  to  the 
methodology  of  the  systematics  of  the  group.  It  is  herein  definitely  ac- 
cepted as  a  principle  that  no  final  di^xisal  of  the  questions  here  involved 
can  be  achieved  merely  by  the  examination  of  preserved  specimens.  Th^ 
are  questions  of  genetic  relationships  and  as  such  should  be  approached  by 
experimental  methods.  But  no  one  is  likely  soon  to  assemble  living  sped- 
mens  from  the  wild  pigs  of  Europe  and  Asia  in  a  laboratory  where  tb^ 
can  be  reared  and  genetically  analyzed.  The  best  that  can  be  done  is  to 
examine  the  widest  range  of  material  that  it  is  possible  to  procure,  to  take 
into  consideration  the  factor  of  normal  variation,  to  allow  for  the  existence 
of  local  strains  fostered  by  isolation,  to  consider  the  possibilities  of  hy- 
bridization, and,  finally,  to  formulate  conclusions  which  it  may  be  hoped 
will  be  approximately  in  accord  with  the  biological  facts  and  which  will 
conform  to  the  demands  of  a  practical  system  of  nomenclature. 

It  might  on  purely  a  priori  grounds  be  assumed  that  a  parasite  which 
occurs  upon  animals  of  several  distinct,  even  though  closely  related,  species 
that  range  naturally  from  western  Europe  to  the  farthest  islands  of  Malay- 
sia will  present  well-defined  local  forms  of  distinct  and  fixed  genetic 
composition.  In  this  particular  case  the  matter  is  complicated  by  the  facts 
that  the  hosts  have  in  part  become  domesticated,  that  the  origin  of  these 
domestic  forms  is  doubtful,  that  they  have  been  transported  indiscrim- 
inately about  the  world,  and  that  they  have  in  turn  at  times  become  feral 
and  possibly  bred  back  with  native  wild  races. 

Ideally  it  would  be  desirable  to  examine  a  large  number  of  the  para- 
sites from  purely  wild  hosts  from  many  localities  where  mixing  with  do- 
mesticated animals  probably  has  not  occurred,  if  such  localities  exist 
Such  a  series  of  parasites  has  not  been  available  to  any  worker.  Nevertiie- 
less  the  material  at  hand  is  reasonably  extensive.  Only  three  specimens  arc 
positively  known  to  be  from  a  naturally  wild — not  feral — species,  al- 
though there  are  others  which  may  possibly  be  so  and  some  of  the  ma- 
terial in  all  probability  represents  fairly  the  louse  population  of  the  native 
wild  pigs  of  the  region  from  which  it  came. 
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With  all  of  these  considerations  in  mind  we  may  proceed  to  an  exam- 
ination of  the  data. 

Total  length. — The  use  of  this  measurement  is  for  the  most  part  im- 
practicable, for  it  is  subject  to  a  wide  ran^  of  variation  correlated  with 
the  condition  of  the  specimens.  Whether  the  individual  be  full-ted  or  not ; 
whether  in  the  case  of  the  female  it  be  giavid ;  the  effects  of  the  method  of 
preparation ;  to  say  nothing  of  the  possible  effects,  still  uninvestigated,  of 
such  factors  as  season  or  condition  or  habits  of  the  host — all  these  things 
must  be  considered.  The  best  that  can  be  said  is  that  a  specimen  is  "large" 
or  "small."  The  length  of  some  hard,  fixed  part,  such  as  the  head,  could 
undoubtedly  be  used  as  something  of  an  index  to  total  length. 

A  comparison  of  specimens  at  hand,  all  prepared  in  essentially  the  same 
way,  gives  the  following  results  as  to  total  length :  A  female  and  a  male 
in  the  Neumann  Collection  (Railliet)  are,  respectively,  6.00  and  4.5  mm., 
this  being  the  largest  female,  but  not  the  largest  male,  seen.  Both  are 
longer  than  the  lengths  given  by  Fahrenholz  for  his  H.  germanicus  (5.18 
and  4.32  mm.  maxima),  of  which  he  said,  "wir  haben  es  hier  mit  der 
groszten  aller  bekannten  Haematopini  zu  thun,"  although  in  other  respects 
they  do  not  agree  with  his  form.  Three  females  from  Switzerland,  of  a 
type  similar  to  the  preceding  specimen,  show  a  length  range  of  5 .  75,  5 .  25, 
and  4.75  mm.,  and  two  males  are  4.5  mm.  each.  Three  females  from 
Shanghai,  China,  are  4.5,  4.75,  and  5.00  mm.,  and  a  male  is  4.00  nun. 
A  male  from  Rangoon,  the  smallest  seen,  is  3.5  mm,  A  female  and  a 
male  from  Penary,  Federated  Malay  States,  are  4. 5  and  4.00  mm.,  respec- 
tively, these  specimens  having  the  shortest  and  broadest  heads  seen.  The 
male  and  female  here  figured,  from  Los  Bailos,  Philippine  Islands,  are, 
respectively,  4,25  and  4.75  mm.  A  female  and  a  male  from  Fiji  are  5.00 
and  4,75  mm,,  respectively. 

These  data  could  be  extended  indefinitely  and  are  merely  selections 
from  measurements  made.  They  are  sufficient  to  demorfstrate  that  there 
is  noticeable  variation  between  specimens  even  from  the  same  lot,  that 
there  is  relatively  little  correlation  between  male  and  female,  and  that 
there  are  no  sharp  lines  of  demarcation. 

Head  length  and  form. — Neumann,  in  naming  his  subspecies  adveti' 
Hcius,  emphasized  the  differences  in  head  form  having  to  do  with  the 
relative  lengths  of  the  fore  and  hind  head.  In  order  to  show  the  range  of 
variation  in  length  as  among  various  specimens  and  differences  in  pro- 
portions of  parts,  the  accompanying  graphs  (Figs.  256,  257)  are  presented. 
The  lengths  were  taken  with  the  aid  of  the  camera  lucida  from  the  base 
of  the  rostral  tubercle  to  the  base  of  the  occipital  apophyses  and  the  per- 
centage of  observational  error  is  probably  quite  low.  In  the  graph  the 
notch  indicates  the  center  of  the  head-length,  the  cross  line  indicates  tfie 
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position  of  the  base  of  the  post-antennal  sinus,  the  upper  portion  of  the 
graph  is  the  fore  head,  and  the  lower  portion  is  the  hind  head. 


f      8 


1      I      k      I 


Fig.  256. — Graph  to  show  variation  of  length  of  head  and  component  parts  of  females 
of  Haetnatopinus  aperis  n.  sp.,  based  upon  specimens  from :  b,  Piaget 
Collection,  and  c,  Hungary;  and  of  Haematopimu  suis  (Linnaeus)  based 
upon  specimens  from :  a,  France ;  b  and  d,  Switzerland ;  e,  England ;  /, 
Lagos,  Africa,  and  Homes  Chapel,  England;  g,  Kwei  Chou  Fu,  China; 
A,  Philippine  Islands;  i,  Shanghai,  k,  Colombia;  I,  Mexico;  m,  speci- 
men from  Sus  crislala,  Tenasserim;  n,  from  "wild  pig,"  Federated  Malay 
States. 

It  will  be  evident  from  these  graphs  that  attempts  to  separate  forms 
on  total  head-length  alone  are  hopeless,  the  intei^radation  being  complete 
between  the  longest  and  the  shortest  heads.  Nor,  it  is  evident,  is  anything 
to  be  inferred  from  differences  in  relative  length  of  fore  and  hind  head,  the 
observational  error  alone  probably  being  greater  than  those  differences 
which  actually  exist. 

The  greatest  head-lengths,  however,  are  correlated  with  other  char- 
acters to  at  least  a  certain  extent. 

The  ratio  of  head-length  to  head-breadth  can  hardly  be  used  with  any 
degree  of  satisfaction.  It  is  evident  that  the  longer  heads  are  also  more 
narrow,  hat  precise  measurement  is  out  of  the  question  because  of  the 
difficulty  of  obtaining  fixed  points  for  determining  width.  In  Fig. 
258  H,  I,  J  are  shown  the  superposed  heads  of  three  forms,  two  of  whidi 
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are  extremes  and  one  intermediate.  The  smallest  head  is  slightly  less 
than  twice  as  long  as  wide  (1.8),  while  the  largest  is  slightly  more  than 
twice  as  long  as  wide  (2.03).  There  is  nothing  especially  significant  here, 
and  a  completely  intergrading  series  exists. 


■    b«d«tgfcllklnino 

Fig.  257. — Graph  to  sl^ow  variation  of  length  of  bead  and  component  parts  of  males 
of  Haematopintit  afifru  n.  sp.,  based  upon  specimens  from :  c,  Piaget  Col' 
tection,  and  d,  Hungary;  and  of  Hatmatopttms  suit  (Linnaeus)  from: 
a,  France;  b,  SwiUerland;  t,  Ceylon;  /,  England;  g,  Kwet  Chou  Fu, 
China;  k,  Philippine  Islands;  t,  England;  ;',  Mexico;  k,  California;  1, 
Ceylon;  nt,  England;  n,  Rangoon;  o,  specimens  from  "wild  [Mgs,"  Fed- 
erated Malay  States. 

Relation  of  head4ength  lo  thoracic  breadth. — The  use  of  the  relation 
of  head-length  to  thoracic  breadth  is  rendered  difficult  and  unreliable  by 
the  high  d^ree  of  observational  error  which  is  inevitable.  The  thorax  is 
convex  and  in  addition  offers  no  sufficiently  fixed  points  for  the  taking  of 
measurements.  However,  the  accompanying  graph  (Fig.  259)  has  been 
prepared,  the  measurements  of  the  thoracic  width  being  taken  between  the 
apices  of  the  middle  coxal  condyles,  which  mark  approximately  the  greatest 
breadth  and  which  are  as  nearly  fixed  as  any  points  that  can  be  found. 

There  are  certain  significant  things  revealed  by  the  graph.  It  will  be 
noted  that  in  the  majority  of  specimens  the  head  is  very  slightly  loi^r 
than  the  thoracic  breadth,  the  variations  being  no  greater  than  might  be 
expected  as  the  result  of  observational  error.  But  in  the  two  individuals 
from  the  wild  boar  and  in  the  specimen  from  Switzerland  the  head-length 
is  significantly  greater  than  the  thoracic  breadth.  This  correlates  with  the 
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greater  actual  head-lei^th,  the  large  size,  the  small  paratei^  plates,  and 
the  tendency  toward  weak  pigmentation  which  is  shown  by  these  same 


Fig.  258. — Panitergal  plates  of  Hatmatopitms  suit  (Linnaeus),  showing  variatioa  in 
site,  based  upon  specimens  fr<Mn:  A,  England;  B,  Philippine  Islands;  C, 
Mexico ;  D,  Qiina ;  £,  Switzerland ;  and  of  H.  aferis  n.  sp.,  based  npoo 
specimens  from:  J^,  Piaget  Collection;  G,  Hungary.  H,  I,  /,  beads  of 
HatmatopiHus  suit  (Linnaeus),  showing  variation  in  siie  and  fonn,  in- 
eluding  the  greatest  observed  extremes  and  an  intennediatc.  Posterior 
femora  of  H.  suit,  showing  variati<Hi  in  size,  based  upon  specimens  from: 
K,  Switzerland,  and  L,  Philippine  Islands ;  and  of  H.  aperis  a.  sp.,  based 
upon  M,  specimen  from  Piaget  Collection,  and  N,  specimen  from  Hungary. 
O,  normal  paratMgal  plates  of  H.  suit. 

The  spedinen  from  C)oyoacan,  Mexico,  is  part  of  a  lot  included  by 
Neumann  in  his  H.  suis  odventicius  and  said  by  him  to  have  the  thorax 
wider  than  the  length  of  the  head. 
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Fig.  259- — Gr&i^  showing  variation  in  relative  length  of  head  and  width  of  thorax  in 
Hatmatopitttu  aperis  n.  sp.,  liased  upon  specimens  from :  a,  Piaget  Collec- 
tion, and  b,  Hungary;  and  in  H.  luis  (Linnaeus)  based  upon  specimens 
from :  e,  Switzerland ;  d,  Larpur,  India ;  e,  Cambridge,  England ;  /,  Kwei 
Chou  Fu,  China;  g,  Ceylon;  h,  Philippine  Islands;  i,  Coyoacan,  Mexico;  /, 
Penang,  Federated  Malay  States.  In  this  graph  the  solid  bar  represents 
head  length,  the  light  bar  thoracic  breadth. 

Form  of  the  sternal  plate. — Both  Fahrenholz  and  Neumann  have  uti- 
lized the  form  of  the  sternal  plate  in  the  separation  of  their  supposed  sub- 
species. The  accompanying  series  of  figures  (Hg.  255),  all  drawn  to  the 
same  scale  with  the  aid  of  the  camera  lucida,  includes  all  the  forms  figured 
by  these  authors.  They  have  been  arranged  to  show  the  transition  from 
one  extreme  to  the  other.  Figures  A  to  D  are  from  specimens  of  H.  aperis. 
Figures  £  to  G  are  from  specimens  from  Switzerland  of  the  form  of  H. 
suis  sardiniensis,  showing  the  degree  of  variation  in  three  specimens  from 
the  same  lot.  Figure  H  is  from  a  specimen  from  Weihaiwei,  China,  and 
forms  a  definite  transition  to  Figure  255 1,  which  is  from  a  specimen  from 
the  type  lot  of  H.  suis  chinensis.  Figures  255  /,  S,  and  U  are  from  this 
same  lot  and  indicate  something  of  the  degree  of  variation  to  be  seen. 
Figure  255  L  duplicates  almost  exactly  the  figure  given  by  Neumann  for 
his  H.  suis  adventicius  and  Figures  255  Q  and  R  are  from  specimens  be- 
longing to  lots  which  were  referred  by  him  to  this  form.  Figure  255  X, 
from  a  specimen  from  Thuringen,  Germany,  duplicates  the  figure  given  by 
Fahrenholz  for  his  H.  suis  germanicus. 
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It  is  evident  that,  while  the  differences  between  the  extremes  shown 
are  notable,  there  is  a  completely  graded  series  between  them.  It  would  be 
entirely  impracticable  to  attempt  a  division  upon  the  basis  of  such  char- 
acters, for  while  a  particular  type  may  recur  or  may  even  be  assodated 
with  a  particular  locality,  we  should  be  forced  to  the  recc^nition  of  an 
almost  endless  series  of  forms  which  could  not  be  definitely  separated. 

It  may  be  noted,  however,  that  the  rather  distinctive  form  shown  by 
the  specimens  from  wild  boar  and  from  the  material  from  Switzerland  is 
associated  with  other  characters  which  serve  to  set  these  specimens  apart 

Form  and  extent  of  paratergal  plates. — In  Fig.  258  are  presented  fig- 
ures showing  a  small  series  of  isolated  paratergal  plates,  these  being  in 
each  case  the  plate  of  the  sixth  s^ment  of  a  male.  It  is  impossiUe  to  gtt 
an  exact  comparison,  owing  to  the  fact  that  the  plates  may  assume  variom 
positions,  but  the  results  are  sufHciently  close  for  comparison.  Had  wt 
but  the  extremes  of  the  series,  a  separation  would  be  simple,  but  the  series 
is  well  graded  and  such  gaps  as  exist  could  be  filled  up  if  desired,  ^aia 
however,  it  will  be  noted  that  the  specimens  from  wild  boar  occupy  an 
extreme  position.  In  this  form,  as  may  be  seen  by  reference  to  Figs. 
252  jB  and  253  B,  the  plates  tend  to  be  widely  separated,  while  in  tyincal 
H.  suis  they  form  an  almost  continuous  border  on  the  abdomen. 

Scterotisation  and  pigmentation. — Both  H.  suis  adventicius  and  H.  sms 
chinensis  were  characterized  by  their  authors  as  "stroi^ly  chitinized."  In 
the  majority  of  the  specimens  at  hand  the  dorsum  of  both  males  and  fe- 
males is  strongly  sclerotic  and  pigmented,  and  the  markings  of  head  and 
thorax  are  very  dark.  The  pattern  formed  by  the  tergal  [^tes  of  the 
abdomen  is  constant  throughout,  differences  being  merely  of  d^^ee  of 
sclerotization  and  pigmentation.  There  is  evidently  some  variation  whidi 
may  be  ascribed  to  differences  in  preparation  and  there  is  probably  some 
normal  variation  in  the  insects,  but  there  exist  differences  which  may  not 
be  assigned  to  such  causes.  In  all  of  the  few  available  specimens  frco 
the  wild  boar  the  pigmentation  is  extremely  weak  or  entirely  lacking  on 
the  dorsum  of  the  abdomen,  and  the  specimens  are  elsewhere  pale.  In  te 
single  female  from  Penang,  Malaysia,  the  dorsum  of  the  abdomen  ii 
almost  membranous.  In  the  single  female  from  Larpur,  India,  only  cer- 
tain plates  are  developed.  In  the  specimens  from  Ttlbingen,  Germany, 
the  dorsum  is  exceedingly  pale,  the  plates  being  scarcely  or  not  at  all 
discernible.  The  various  specimens  (Switzerland,  France)  which  belong 
to  the  sardiniensis  type  are  moderately  pigmented. 

Again,  there  is  a  correlation  of  this  character  with  others  in  the  speci- 
mens from  the  wild  boar  and  from  continental  Europe,  although  it  appears 
in  other  specimens  as  well. 

Legs. — There  are  very  obvious  differences  in  the  size  of  the  legs.  The 
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short  series  of  drawings  here  given  (Fig.  25SK-N),  all  of  which  repre- 
sent the  second  femur  of  males,  will  serve  to  illustrate  the  point  But 
there  are  curious  discrepancies.  The  specimens  from  Switzerland,  which 
in  seme  respects  approach  most  closely  those  from  the  wild  boar,  have  the 
largest  femora,  while  those  from  the  wild  boar  have  the  smallest.  Those 
from  Los  Bancs,  Philippine  Islands,  which  represent  something  of  an 
extreme  in  coloration  and  sclerottzation,  are  intermediate. 

Again  there  is  a  correlation  in  the  specimens  from  the  wild  boar  of  this 
character  with  others.  In  other  specimens  it  apparently  does  not  correlate 
with  other  characters. 

Combinations  of  characters. — It  is  evident  that  no  sit^le  character 
which  has  been  considered  will  suffice  for  any  satisfactory  separation  of 
forms.  Considered  in  combinations,  however,  there  are  some  fairly  clear 
results. 

The  specimens  from  wild  boar,  few,  but  taken  at  different  times  and 
in  different  places,  agree  in  the  comtnnation  of  long  head,  comparatively 
small  l^s,  small  thorax,  weak  pigmentation,  small  paratergal  plates,  and 
narrow  and  rather  pointed  sternal  plate. 

The  specimens  from  presumably  domestic  pigs  from  Switzerland,  from 
domestic  pigs  from  France(?),  from  "zebu"  (Piaget  Collection),  and 
from  "camel"  (British  Musemn)  constitute  a  fairly  well-defined  type,  the 
paratergal  plates  being  larger  than  in  specimens  from  the  wild  boar,  the 
size  tending  to  be  greater,  the  pigmentation  darker,  the  legs  larger,  and  the 
sternal  plate  essentially  the  same. 

Other  specimens  are  difficult  to  place  in  particular  combinations,  the 
characters  being  rather  indiscriminately  mixed,  but  in  general  the  head 
tends  to  be  shorter,  the  pigmentation  more  pronounced,  the  paratergites 
lai^er,  the  sternal  plate  broader. 

Conclusions 

From  a  consideration  of  the  data  here  presented,  together  with  the 
facts  of  the  primitive  distribution  of  the  wild  pigs,  the  writer  has  been 
led  to  certain  conclusions.  In  formii^  them  and  translating  them  into 
nomenclatorial  symbolism  he  has  endeavored  on  the  one  hand  to  be  prac- 
tical and  on  the  other  to  recognize  the  probable  biological  situation.  The 
conclusions  are  as  follows: 

1.  In  all  probability  there  were  originally  two  well-marked  forms  of 
lice  occurring  on  wild  pigs,  with  possibly  minor  local  forms.  Of  these 
two  forms,  one  occurred  on  the  wild  boar  of  Europe,  the  other  on  the 
pigs  of  eastern  .Asia.  There  is  unfortunately  an  enormous  area  in  between 
concerning  which  we  have  no  data, 
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2.  The  majority  of  the  lice  on  domestic  p^  resemble  most  closelj  tiie 
Asiatic  type,  which  is  consistent  with  the  known  fact  that  our  domestic 
pigs,  as  they  exist  today,  have  come  in  large  part  from  Asiatic  swine. 

3.  In  continental  Europe,  however,  there  exists  a  type  which  in  many 
respects  approaches  more  closely  the  type  from  the  wild  boar.  This  may 
possibly  be  a  hybrid  or  it  may  possibly  represent  a  third  primitive  type. 

4.  As  matters  stand  it  seems  practical  to  recognize  nooieaclatonally 
but  two  forms  and  to  r^ard  these  as  spedes,  one  including  only  the  lice 
of  .S'tM  scTofa,  the  wild  boar  of  Europe,  the  other  including  all  lice  en 
domestic  swine.  Such  action  does  some  slight  violence  to  the  facts  in  the 
case  of  the  third  type  from  continental  Europe  but  is  in  accord  with  prac- 
tical considerations. 

5.  There  apparently  being  no  name  available  for  the  species  from  Sui 
scrofa,  it  is  here  named  Haematopinus  aperis. 

3.  Haematopinus  phacochoeri  Enderlein 

Figs.  260,  261 
190B.  Hatmatopinus     phacockoeri     Eodertein,      Wissnuchaftlicht     Ergtbniut     der 
Sekwediicht    Exptdition    nach    Jem    Kilimandjaro,    dem    Mem,    mid   df* 
wngtbenden  Mastwche  Sleppen,  11:7-9;  fig. 

1911.  Haemaiifprnui  periiHclits  Kellogg  and  Paine,  Butletm  of  EtUomotogical  Re- 

starch,  2: 145-146;  pi.  4,  fig*.  3-6  (part). 

1912.  Haematopinus   phacochoeri   Enderlein,    Paine,   Enlotnologkal    Ntvtt,    23:468 

(part). 
1916.  Haematopinus  phachockoeri  Enderlein,  Ferris,  Atmais  of  the  Durban  Mtutum, 

1:238  (port;  specific  name  misspelled). 
1916.  Hatmatopinus  phachoehoeri  Enderlein,  Ferris,  "Catalogne  and  Host  Litt  of 

the  Anoplun,"  Proceedings  of  Ike   California  Academy  of  Sci*ncft   (4), 

6:145  (pan;  specific  name  misspelled). 
1919.  Haematopinus  phachoehoeri  Enderlein,  Bedford,  Director  Veteriiuay  EducatjM 

and  Research,  Department  of  Agriculture,  Union  of  South  Africa,  Report, 

5-C:  713  (part;  name  misspelled)- 
1927.  Haematopinus  phacochoeri  Enderlein,  Bedford,  ibid.,  11-12:737   (part). 

Previous  Records.  There  is  confusion  in  the  published  records  of 
this  species,  owing  to  the  failure  of  certain  authors — notably  Kettogg  and 
Paine  and  the  present  writer — to  recognize  the  fact  that  two  distinct  spe- 
cies of  lice  occur  upon  the  African  bush  pigs  and  wart  hogs.  As  nearly  as 
may  be  determined,  H.  phacochoeri  occurs  normally  only  on  the  genus 
Phacochoertts.  On  this  basis  records  may  be  allocated  as  follows : 

Originally  described  by  Enderlein  from  the  rt^on  of  Mount  Kili- 
manjaro, from  Phacochoerus  aeliam  massaUtti.  Recorded  by  Kell<^g  and 
Paine  from  Phacochoerus  aelktopicus,  Akamanga,  North  Nyasa;  by  Harms 
from  Phacochoerus  sp.,  Geiman  East  Africa;  by  Bedford  frwn  Phaco- 
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choerus  sundevaUi  in  Zululand  and  P.  Mthiopiciu  in  the  TmuvaaL  Other 
records  of  the  species  from  Potamotheerus  refer  to  H.  latut  Neumann. 


Fic.  2(0.—H<umalopinus  phacochom  Enderlciii :  A,  female ;  B,  sternal  pUte  of  male ; 
D,  detail  of  vulva ;  E,  Etnital  region  of  female.  Haemalopinut  latut  Neu- 
mann :  C,  detail  of  vulva. 

Specimens  Examined.  The  types  of  H.  peristictus  Kellogg  and 
Paine,  from  Pkacochoerus  aethiopicus,  Akamanga,  North  Nyasa,  and  f nwii 
"wart  hog,"  northeastern  Rhodesia  (Stanford  University  and  British 
Museum) ;  "wart  hog,"  East  Africa,  E.  J.  Baxter,  and  Gatdoma  District, 
southern  Rhodesia,  H.  S.  Lesson  (British  Museum) ;  "buffalo,"  Nakaru, 
Kenya  Colony,  T.  J.  Anderson  (British  Museum). 

Female  (Fig.  2G0A).  Length,  on  the  slide,  attaining  6.5  mm.  A 
strikingly  marked  and  heavy-bodied  species.   Head  relatively  very  small, 
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short,  being  very  little  longer  than  broad,  with  very  prominent  post-an- 
tennal  angles  and  with  a  pronounced  occipital  constriction  which  gives  it 
a  short  "neck."  Thorax  about  as  long  as  the  head  and  somewhat  wider, 
being  somewhat  quadrilateral  in  form;  sternal  plate  (F'g-  2603)  some- 
what longer  than  broad,  with  the  anterior  angles  produced  and  inclosiiig 
the  openings  of  the  sternal  apophyses.  Legs  of  the  type  common  to  the 
genus,  stroi^ly  marked  with  bands  of  color. 


Fig.  261. — Haematopimu  phaeoehoeri  Enderlein,  male  and  genitalia. 

Abdomen  broadly  and  r^^ularly  oval,  with  the  matins  strongly  lobed 
by  inter-s^mental  constrictions,  especially  between  the  sixth  and  seventh 
and  seventh  and  eighth  segments.  Paratei^^  areas  strongly  sclerotic,  but 
without  well-defined  plates.  All  tergites  from  the  first  to  the  eighth  with 
two  pairs  of  small  median  plates  and  those  of  the  third  to  eighth  segments 
with    strongly    defined,    irregular,    submarginal    sclerotic    areas.    Gono- 
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pophyses  (Fig.  260 E)  small,  the  vulva  witti  a  pair  of  serrate  median  lobes 
(Fig.  260P),  which  are  a  distinctive  characteristic  of  the  species. 

Male  (F^.  261).  In  general  closely  resemblit^  the  female  except  for 
the  smaller  abdcxnen.  Length,  on  slide,  attaining  5.00  mm.  Abdominal 
margin  between  sixth  and  seventh  ventral  segments  more  deeply  incised 
than  in  female.  Genitalia  (Fig,  261)  with  the  basal  plate  very  long  and 
slender,  the  apical  parts  small  and  obscure,  [vesenting  the  usual  V-shaped 
pscudopenis,  but  without  any  marked  developments  of  the  preputial  sac. 


4.  Haematopinus  latus  Neumann 

Figs.  260  C.  262 

1909.  Hatmatopmus  laius  Neumann,  Arckhtt  de  Parasitologie,  13:505;  figs.  6-9. 

19U.  Haematopintis  ptrittietut  Kellogg  and  Paine,  Bulletin  of  Entomological  Re- 

starch.  2:145-146  (put). 
1912L  HatmatopitiMS  incisua  Harms,  Zoologtsehtr  Anatigtr,  40:293. 
1912.  Hatmatopimu   pkaeoekotri   Enderlein,    Paine,    Entomological   News,    23 :  468 

(part). 
1916.  Htumatopimis  phachochoeri  Enderlein,  Ferris,  Annals  of  the  Durban  Museum, 

1:238  (misidenttAcation;  speciiic  name  misspelled). 
1916-  Haematopinus  phachochoeri  Enderlein,  Ferris,  "Catalogue  and  Host  List  of  the 

Anoplura,"  Proceedings  of  the  Calif omia  Academy  of  Sciences  (4),  6: 145 

(part;  specific  name  misspelled). 
1919.  Haematopinus  phachochoeri  Enderlein,  Bedford,  Director  of  Veterinary  Educa- 
tion and  Research,  Department  of  Agriculture,   Union  of  South  Africa, 

Report,  5-6:713  (part;  specific  name  misspelled). 
1927.  Haematopimu  phacockoeri  Enderlein,  Bedford,  ibid.,  11-12:737  (part). 

Previous  Records.  Originally  described  by  Neumann  from  Potamo- 
choerus  africanus,  Kaporo,  Nyasaland.  Recorded  by  Kellogg  and  Paine 
(as  H.  peristutus  K.  and  P.,  in  part)  from  Potamochoerus  choeropotamus. 
Fort  Hill,  North  Nyasa;  by  Ferris  (as  H.  phacockoeri  Enderlein)  from 
the  same  host,  Ngxwala  Hill,  Ubombo,  Zululand ;  by  Harms  (as  H.  incisus 
Harms)  from  Potamochoertu  affinis  nyassae,  Msumwialager,  (merman 
East  Africa. 

Specimens  Examined.  Those  upon  which  the  foregoing  records  by 
Kellc^  and  Paine  and  by  Ferris  were  based  and  others  from  Potamo- 
choerus choeropotamus,  Luangwa  Valley,  Northeastern  Rhodesia,  S.  A. 
Neave  (British  Museum). 

Female  (Fig.  262).  Length,  on  slide,  attaining  S.OO  mm.  In  all  re- 
spects closely  resembling  the  preceding  species  except  in  the  form  and 
certain  other  details  of  the  abdmnen.  In  this  species  the  abdomen,  instead 
of  beii^  broadly  oval,  is  characteristically  ai^ular,  widening  to  the  sixth 
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segment,  the  lateral  lobes  of  which  are  very  prominent,  and  then  shaiply 
narrowing  again.  Instead  of  two  pairs  of  median  tei^al  plates,  as  in  ^. 
phacochoeri,  each  segment  bears  but  one  pair.  Correlated  with  these  char- 
acters, the  vulva  (Fig.  260  C)  presents  a  single  median  lobe  instead  of  the 
two  serrate  lobes  of  H.  phacochoeri. 


Fig.  262. — Haematopimu  laUu  Neimiaiin,  abdotneot  of  nale  and  f  raal& 


MAI.B  {Fig.  262),  Lei^th,  on  slide,  4.00  mm.  Practically  identical 
with  the  male  of  H.  phacochoeri  except  in  the  ai^ular  form  of  the  abdo- 
men and  the  presence  of  but  a  single  pair  of  median  tergal  plates  on  each 
abdominal  sq^ent. 

Notes. — The  figures  and  descriptions  given  by  Neumann  and  Harms  are  suS' 
ciently  clear  to  make  the  identity  of  their  species  certain.  There  can,  I  think,  be  no 
reasonable  doubt  that  the  two  species,  H.  lotus  and  H.  inctnu,  are  identical  and  that 
this  species  is  distinct  from  H.  phacockoeri.  The  characters  which  have  been  gma 
permit  the  positive  identification  and  separation  of  the  two  species. 

Apparently  H.  phacochoeri  is  confined  to  species  of  the  g«nus  Pkaeochotna, 
while  H.  latus  occurs  only  on  Ckoeropolamus.  The  two  species  show  no  very  close 
resemblance  to  H.  suit  and  //.  aperis,  which  infest  the  species  of  the  related  boat 
getms  Stu. 

5.  Haematopinus  etirysternus  (Nitzsch) 
Figs.  263,  264 
Note. — This  species  being  a  parasite  of  a  domestic  animal,  there  are  numeimis 
references  to  it  in  tite  literature  of  parasitology,  few  of  which  are  of  any  significance 
from  the  point  of  view  of  this  paper.  No  attempt  it  here  made  to  list  such  refer- 
ences unless  they  add  something  to  the  records  of  diitributioo,  the  biology,  or  the 
systematics  of  the  species. 
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1818.  Ptdiculut  enrysttnnu  Nitzsch,  GeTmar's  Wagasi»  der  Enlomologie,  3:  305. 
1829.  HatmalopiuMs  eurysttnms  (NiUsch),  Stephens,  Catalogue  of  Brituk  Insects, 

2:329. 
1838.  Pedkulus  eurysterntis   Nitzsch,   Bunneister,    Genera  Insfclomm,  Rkynchola, 

Species  14. 
1842.  Haematopinus    eurysternus    (Nitzsch),     Denny,    MoMgraphia    Anoplurontm 

Britarmiae,  p.  29 ;  pi.  25,  Gg.  5. 
1874.  Haematopimu  eurystenuu  (Nitzsch),  Giebel,  Itutcta  Epiaoa,  p.  4t ;  pi.  2,  fig.  6. 
1880.  Haematopinus  eurystenius   (Nitzsch),   Piaget,  Les  Pediculines,  p.  648;  pi.  S3, 

fig.  I. 
1891.  Haematopinus   tvrysieraus   (Nitzsch),   Osbom,    United  Slates  Department  of 

Agriculture,  Divisian  of  Entomology,  Bulletin  (old  series),  7 ;  13;  tig.  6. 
1896.  Haematopinus  eurysttrnus  (Nitzsch),  Osborn,  ibid..  Bulletin  (new  series),  5: 

172;  fig.  100. 
1906.  Haematopinus   eurystemus   (Nitzsch),   DalU  Torre,   "Anoplura,"    Wytsman's 

Genera  Imeetontm,  p.  11. 
1909.  Hatmatopimis   eurystemus    (Nitzsch),   Neumann,   Archives  de   Parasilologie, 

13:498-500. 
1913.  Haematopinus  eurystemus  (Nitzsch),  Pattern  and  Cragg,  Textbook  of  Medical 

Entomology,  p.  549. 
1916.  Haematopinus    quadripeftusui    Fahrenholz,    Archiv   fUr    Naturgeschickle,    81 

(Abt.  A):Fmc  11:19;  figs.  15-17  (August). 
1916.  Haematopinus  parviprocursus  FahrenluJz,  ibid.,  81  (Abt.  A) :  Fasc.  11 :  21. 

1916.  Haematopinut  quadripertusus  Fahrenholz,  Zoologischer  Anaeiger,  48:91  (Oc- 

tober), 
191&  Haematopinus  parviprocursus  Fahrenholz,  ibid.,  48:9). 

1917.  Haematopinus  eurystemus    (Nitzsch),   Lanison,  Journal  of  Economic   Ento- 

mology, 10:446. 
1927.  Haematopinus  eurystemus  (Nitzsch),  Freund,  Prager  Archiv  fur  Tirrmedisin, 
7(A>:43:  fig.  2. 

Pkevious  Records.  From  almost  all  parts  of  the  world  on  domestic 
cattle. 

Specimens  Exauined.  Europe :  four  females  and  two  males  in  the 
Piaget  Collection  (British  Museimi),  "sur  Bos  taurus,"  these  used  as 
the  basis  for  the  accompanying  figures.  Africa:  "off  cows,"  Bathurst, 
Gambia,  Dr.  Hood  (Molteno  Institute)  ;  "off  ox,"  Zululand,  H.  H.  Curson, 
and  Uganda,  A.  IV.  N.  PUlers  (British  Museum).  Asia:  "tail  of  bullock," 
Ross  Island,  Andamans,  and  from  Cyan  dukhensis,  Calcutta  (Indian  Mu- 
seum) ;  "off  bullocks,"  Seychelles  Islands,  P.  R.  Dupont,  and  from  "cattle," 
Kandy  District,  C^lon,  /.  C,  Hutson  (British  Museum) ;  "off  bullock," 
Rangoon,  Burma,  Montant,  and  "off  bull,"  and  "off  calf,"  Khota  Baru, 
Kelantan,  Malay  Peninsula,  G.  D.  Gimlette  (Molteno  Institute);  "off 
cow,"  CTentral  Fukien,  (Thina,  Dr.  J.  P.  Maxwell  (Molteno  Institute). 
Australia:  "tail  of  cow,"  Mackay,  Queensland  (British  Museum).  Pa- 
cific Islands:  British  Solomon  Islands  (British  Museimi);  frtun  dog, 
Honolulu,  Hawaii,  E.  M.  Ekrhom  (Molteno  Institute  and  British  Mu- 
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seum).  North  America:  "from  cow,"  New  Brunswick,  New  Jersey, 
Bishop,  and  Corozal,  Panama  Canal  Zone,  L.  H.  Dunn  (Stanford  Uni- 
versity). 

In  addition  to  these  a  male  labeled  as  "type"  of  Haematopintu  parvi- 
procursus  Fahrenholz  and  a  female  labeled  as  "t3T>e"  of  H.  quadripertusus 
Fahrenholz,  received  as  a  loan  through  the  kindness  of  the  Berlin  Museum, 
have  been  examined. 

Female  (Fig.  263).  Length,  on  slide,  from  3.5  to  4.75  mm.  Head 
short  and  broad,  strongly  pigmented,  with  con5[»cuous  pustulations  about 
the  bases  of  the  dorsal  setae;  length  only  slightly  greater  than  breadth; 
post-antennal  angles  very  prominent;  occipital  r^on  constricted  into  a 


Fig.  263.—Ha€nuUopiHus  mrysltmus  (Nitzsch),  nuUe  and  female.   From  spccbiena 
in  the  Piaget  Collection. 

"neck."  Thorax  with  the  dorsum  strongly  and  quite  uniformly  pigmented, 
the  transverse,  mesothoracic  thickening  but  little  darker  than  the  re- 
mainder. Sternal  plate  (Fig.  26iA-E)  somewhat  variable  in  form  but  in 
general  slightly  longer  than  broad,  quadrate  and  frequently  with  the  an- 
terior angles  and  the  median  point  of  the  anterior  margin  produced. 
Sternal  apophyses  not  included  within  the  sternal  plate.  Legs  strongly  and 
uniformly  pigmented,  the  tibial  pad  (pretarsal  sderite)  very  small, 
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Abdomen  eloi^ate  oval,  usually  rather  membranous  and  pate  except 
for  the  definitely  sclerotic  areas.  Faratergites  for  the  most  part  forming 
conspicuous,  conical  tubercles,  those  of  the  first  apparent  segment  present 


Fig.  264. — Hatmolopinus  eurysltnmt    (Nitzsch)  :  thormcic   sternal  plates 

TVistion  in  form,  based  upon  specimens  from :  A,  Panama  Canal  Zone;  B, 
Rangoon;  C,  United  States  of  America;  D,  Gambia;  E,  Kbota  Bam, 
India;  F,  Panama  Canal  Zone ;  G,  specimen  in  Piaget  Collection;  H,  from 
dog,  Honolulu.  /,  paratergal  plate,  frocn  specimen  in  Piaget  CoUecticm;  /, 
Kcnital  region  of  female  from  specimen  in  Piaget  Collecticm;  K,  orna* 
mentation  of  derm;  L,  M,  genitalia  of  male. 

as  minute  plates.  Tergites  with  two  pairs  of  small,  median  plates  on  each 
segment  and  with  a  single,  somewhat  irregular  submarginal  plate.  Dorsal 
setae  rather  numerous  and  conspicuous,  forming  something  of  a  cluster 
between  the  median  and  submai^nal  and  just  outside  of  the  marginal 
plates.  Faratergites  never  with  more  than  two  or  three  setae  along  their 
posterior,  ventral  border.  Furrowing  of  the  derm  somewhat  variable, 
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depending  upon  the  degree  of  distention  of  the  abdomen.  Ventral  side 
faintly  sclerotic  and  furrowed.  Gonopophyses  (Fig.  264/)  rather  small, 
blunt;  wall  of  vagina  with  a  median,  quadrate,  sclerotic  area.  Tracheal 
trunks  unusually  lat^  and  conspicuous. 

Male  (Fig.  263).  Length,  on  slide,  ranging  from  2.00  to  3.5.  mm. 
In  general  form  and  characters  closely  resembling  the  female,  but  usuaUsr 
with  the  abdomen  a[q)earing  much  more  stroi^ly  pigmented,  owing  per- 
haps to  its  lack  of  distention.  Genital  plate  very  large  and  conspicuous. 
Genitalia  (Fig.  263Z.,  Jtf)  with  the  basal  plate  short  and  broad,  the 
pseudopenis  with  the  V-shape  common  to  the  genus,  the  preputial  sac 
strongly  sclerotic  and  forming  basally  a  relatively  huge  hook. 

Notes. — Neumann  (1909)  called  attention  to  the  large  siie  and  the  stronger 
pigmentation  of  tpecimens  from  Africa  which  he  referred  to  this  species.  Fahren- 
holi  (1916)  conaidered  such  specimens  to  re^csent  a  distinct  species,  H.  pami- 
procursus,  the  types  of  which,  from  "zweifeHos  eine  Rindcrart,"  were  from  Rdxiboth, 
German  Southwest  Africa. 

The  material  at  hand  presents  a  very  wide  range  of  size,  the  largest  specimen 
(a  female  from  Panama  Canal  Zone)  being  1.5  times  as  large  as  the  smallest  of 
the  same  sex  (Piaget  Collection).  There  are  also  marked  differences  in  pigmentation, 
scBne  specimens  being  very  much  darker  than  others.  Structurally  they  appear  all 
to  be  identical.  In  general  it  is  those  specimens  from  the  tropical  regions  which 
tend  to  be  the  larger:  Canal  Zone,  female  4.75,  male  3. 25;  Rangoon,  females  4.75 
and  4.5  nun.;  Malay  Peninsula,  females  4.5  and  4.25,  male  3.25  mm.;  GaDit»a, 
females  4.5  mm.;  Seychelles  Islands,  female  4.00,  male  3.5  mm.;  New  Jersqr,  fe- 
male, 3.5,  male  2.5  mm.;  Europe  (Piaget  material),  female  3.00,  male  2.00  nun.  The 
specimens  from  the  Seychelles  and  Ceylon  are  extraordinarily  dark  in  color,  but  are 
structurally  not  difierent  from  the  others. 

Without  some  structural  basis  for  a  separation  these  forms  can  hardly  merit 
recognition  as  distinct  species.  The  species  H.  quadriptrtiuut  Fahrenhtdt  was  de- 
scribed from  males  only,  from  cattle,  Banjo,  Kamenin.  The  characters  presented  hj 
it  are  duplicated  in  specimens  at  hand  and  it  appears  to  be  merely  the  male  of  the 
form  described  as  H.  parviproeursvs  Fahrenholz,  which  was  based  solely  upon  fe- 
males. It  will  therefore  also  fall  into  synonymy. 

The  separation  of  H.  turytttntus  from  H.  tuberculatus  (Burmeister)  is  a  simple 
matter  in  spite  of  their  close  general  similarity  and  dieir  overlapping  in  size.  A 
glance  at  the  margin  of  the  abdomen  suffices ;  H,  rvryttemtts  never  has  more  than 
two  or  three  setae  along  the  posterior  margin  of  each  paratergal  plate,  wtiile  H. 
tubereulatHs  has  in  the  same  place  a  row  of  at  least  five  or  six  setae.  This  is  cor- 
related with  other  differences  but  is  in  itself  precise  as  a  "key  chatacter." 

It  will  be  noted  that  in  the  list  of  specimens  examined  there  are  included  two 
anomalous  records,  one  from  dog  at  Honolulu  and  another  from  Cytm  dukh^ntit, 
the  "dingo,"  in  India.  There  is  nothing  to  do  but  accept  these  records  at  their  face 
value  and  assume  that  occasionally  this  species  may  transfer  to  other  animals 

Haematopinna  sp. 
One  lot  of  material  at  hand,  labeled  as  fr<mi  "cow,"  Rangoon,  Burma,  VI ;  191% 
Dr.  H.  H.  Marshall  (Molteno  Institute  No.  131)  is  extremely  puzzling.    It  re^e- 
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scnb  an  exceedinelr  bquII  species,  length  of  female  2.5  and  male  2.00  mm.  It  u  in 
general  similar  to  H.  euryittnmj,  but  the  female  especially  differs  in  the  weak  dc- 
Teloptnent  or  even  complete  absence  of  the  median  tergal  pUtes  and  the  strong 
development  of  the  submarginal  tergal  plates  on  the  sixth  to  eighth  segments.  The 
material  ia  not  satisfactory  and  it  seems  best  to  leave  it  for  some  future  student  who 
mtv  be  better  aUe  to  deal  with  it 

6.  Haematopinus  taurotragi  Cununings 

Figs.  265, 266 

1914.  Haematopimu    loarotragt    Cununings,    BuUettn    of   Ettlomologual    Rettarck, 

5: 155-159;  2  figs. 
1916.  HaematoptHUt  taurotragi  Cununings,  Ferris,  "Catalogue  and  Host  List  of  the 
Anoplura,"  Procetditigs  of  tht  CaHforma  Academy  of  Scieneei  (4),  6: 146. 
1927.  Hatwatopintu  taurotragi  Cununings,  Bedford,  Director  of  Veterinary  EducO' 
tioK  and  Research,  Department  of  Agricuiturt,  Union  of  South  Africa, 
Report.  U-12:73?. 

Previous  Records.  Originally  described  frwn  specimens  taken  from 
Taurotragus  oryx  (Bosehpkus  areas)  in  a  menagerie  in  England.  Re- 
corded by  Bedford  from  the  same  host,  Drakensberg,  Natal. 


male  and  female 
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Specimens  Examined.  The  types  (British  Museum)  and  other  sped- 
mens  from  the  same  host,  Natal,  South  Africa,  Lawrence  Hill,  and  Dr^- 
ensberg.  Natal,  and  zoological  garden,  Pretoria,  Bedford;  from  "kudu," 
presumably  Strepsiceras  kttdu,  Grahamstown,  South  Africa,  Bedford. 


Fig.  266. — Haematopiniu  iaurotragi  Ciunmings:  A,  paratergal  plate;  B,  thoracic 
sternal  plate  of  female;  C,  thoracic  sternal  plate  of  male;  D,  omaineD- 
tatton  of  denn;  E,  genital  region  of  female;  F,  G,  genitalia  of  male. 

Female  (Fig.  265).  Length,  on  slide,  3.5  to  4.00  mm.  A  stout- 
bodied  species  very  closely  resemblii^  H.  eurysternus  (Nitzsch).  It  is  in 
fact  so  very  similar  to  the  latter  species  that  only  the  points  of  difference 
may  be  mentioned.  Aside  from  somewhat  intangible  differences,  such  as 
the  broader  abdomen  and  the  stouter  and  heavier  l^s,  it  presents  the  fol- 
lowing precise  differences:  Second  (apparent  first)  abdominal  segment 
entirely"  without  a  paratergal  plate.  Gonopophyses  (Fig.  266£)  some- 
what halberd-shaped ;  the  wall  of  the  vagina  with  a  very  conspicuous 
sclerotic  plate  within  the  limits  of  which  ai^ears  a  more  heavily  sclerotic, 
somewhat  W-shaped  area;  between  the  apices  of  the  gonopophyses  a 
crescent-shaped  mark  (Fig.  266 Ex)  which  is  formed  by  the  opening  of 
a  pit  of  unknown  function  that  seems  to  be  peculiar  to  this  species; 
slightly  anterior  to  this  pit  is  a  pigmented  spot  which  seems  s 
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be  lacking.  Submarginal  tergal  plates  marked  almost  throughout  hy  small, 
pore-like  openings  (Fig,  266 Z>).  Tracheal  trunks  much  more  slender  than 
in  H.  eurystemus. 

Male  (Fig.  265).  Length,  on  slide,  3.(X)  to  3,5  mm.  In  general 
closely  rtsembling  the  female,  except  for  the  narrower  abdomen  and  the 
darker  pigmentation  due  to  the  body  not  being  distended.  Genitalia  (Fig, 
266 F,G)  similar  to  those  of  H.  eurystemus. 

Notes. — While  this  species  is  certainly  close  to  H.  turytttmus,  the  difFerencet 
which  have  been  pointed  out  are  constant  and  precise.  The  specimens  from  "kudu" 
are  slightly  smaller  than  those  from  Taurolragiu,  havbg  the  smaller  measurements 
cited,  but  otherwise  there  are  no  differences. 

7.  Haematopinus  tuberculatus  (Burmeister) 

Figs.  267,  268,  269 

1800.  ?  Fedkuliu  bufali-europaei  Latreille,  Histoire  naturelte  glnirale  rt  particuliirt 

dts  Cnutacei  ft  dts  Insectes,  8 :  96. 
1839.  Ptdicului  tuberculatus  Burmeister,  Genera  Iiuectorum,  Rhynehota,  Species  20. 
1SS2.  Haematopinus  tuberculatus  (Burmeister),   Lucas,  Annies  dt  la  Soeiitt  Ento- 

mologitjue  de  France  (2),  10:  S2S-533;  pi.  11,  No.  Z 
1864.  Pfdiculus    tubereutaliu    Burmeister,    Nitzsch,    Ztitschrift    fur   die   getamttn 

Nalunmssensehaflen,  23 :  32. 
1867.  Haematopinus  tuberculatus  (Burmeister),  Nilzsch  and  Giebel,  ibid.,  28:397. 
1869.  Pediculus  punctotus  Rudow,  ibid.,  34: 167. 

1874.  Haematopinus  tuberculatus  (Burmeister),  Giebel,  Insecta  Episoa,  p.  46. 
1874.  Haematopinus  punctatut  (Rudow),  Giebel,  ibid.,  p.  47. 
1880.  Haematopinus  tubercidatus  (Burmeister),     Piaget,  Lts  PedicuHnes,  p.  650:pl. 

S3,  fig.  2. 
1904.  Haematopiims   tuberculatus    (Burmeister),    Enderlein,    Zoologischer   Atueiger, 

28:  140. 
1908.  Pediculus   t  punctatus  Rudow,   DtdU  Torre,   "Anoplura,"   Wylsman's  Genera 

Insectorum,  p.  9. 

1908.  Haematopinus  tuberculatus   (Burmeiiter),  DalU  Torre,  cp.  cit.,  p.  11. 

1909.  Haematopinus  tuberculatus  (Burmeister),  Neumann,  Archives  de  Parasilologie, 

13:497-500;  fig.  1. 

1910.  Haematopinus  punctatus  (Rudow),  Ujoberg,  Arkhi  for  Zoalogi,  6:  166. 
19\fi.  Haematopimis   pkthiriopsit    (Gervaii),    Mjoberg,   ibid.,   6:166;    fig.   84    (mis- 
identification). 

1910.  Haematopinus  tuberculatus  (Burmeister),  Mjoberg,  ibid.,  6:  167. 

1911.  Haematopinus  tuberculatus  (Burmeister),  Neumann,  Archives  de  Parasilologie, 

14:413. 
1913.  Haematopinus    tuberculatus    (Burmeister),    Patton    and    Cragg,    Textbook    of 

Medifol  Entomology,  p.  S49;  pi.  68,  figs.  2,  7. 
1913.  Haematopinus  tuberculatus  (Burmeister),  Johnston  and  Harris<Hi,  Proceedings 

of  the  Royal  Society  of  Queensland,  24;  106. 
1916.  Haemalopittui  bufali  (De  Geer),  Fahrenholi,  Archiv  fiir  Naturgeschichte,  81 

(AbL  A)  :  Fasc  11 : 7;  pi.  fig.  3  (misidentitication). 
1916.  Haematopimts  punctatus  (Rudow),  Fahrenholz,  ibid.,  81  (Abt.  A) :  Fasc.  11 :  33. 
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1916.  Haematoltinut  tuberaUatus  (Nttisch)    [sic].  Bodkin  and   Qcw,  BiilUt»  of 
Entomologieal  Reitareh,  7: 188, 

1916.  Haemalopitmt  tt^reiilattu  Grib.  [sic],  Roubaud  and  Van  Sxccgbein,  BnlUlim 

de  la  Soeiiti  de  Patkologit  Exotujut,  9. 

1917.  Hatmatopinus  bufaii  bufaii  (De  Geer),   Fahrenholi,  Jahrimch  der  HambMr- 

gitchen  Wissttuciutftliehen  Anstalttn,  34,  B«iheft  2:4  (misidoitificatkB}, 
1917.  Haematopimu  bufaii  pututalui  (Rudow),  Fahrenholz,  ibid.,  34,  Bcibeft  2:4,  13. 
1919.  Hatmatopimu  bufali-europati  (LatreiUe),   Fahrenholi,   Zeittchrifl  fir  Angt- 

Ufoudle  Entomologie,  6: 154-155. 
1919.  Hatmatopinus  tvbtreidatus  (Nitisch)   (m;],  Banks,  Philippine  Journal  of  Sci- 
ence, 14:171. 

Previous  Records.  The  description  of  Pediculus  bufdi-europati 
LatreiUe  was  based  upon  specimens  from  "les  buffles  venus  d'ltalie,"  and 
that  of  Pediculus  tubercutatus  Bunneister  upon  specimens  from  "com- 
mon bufFalo  or  buffalo  of  India,"  this  in  each  case  being  presumably  Bos 
bubalus  {Bubalus  buffelus.  Bos  buffelus).  It  has  many  times  been  recorded 
from  this  host  in  Asia  and  in  other  localities  (Africa,  South  America) 
into  which  it  has  been  introduced.  Also  recorded,  as  H.  punctatur  (Rn- 
dow),  from  the  yak  (Bos  grunnietts,  Bos  tibetanus)  and  from  camels. 

Specimens  Examined.  Variously  indicated  as  from  "buffalo,"  "car- 
abao,"  "Bos  bubalus."  Piaget  Collection,  without  indication  of  locality, 
but  without  doubt  part  of  the  material  recorded  by  him  as  from  the 
zoolc^cal  garden  of  Rotterdam.  India:  RawalfMndi,  Punjab,  R.  C. 
Cochrane  (Molteno  Institute) ;  Kasauli  (Stanford  University) ;  Panda- 
can,  F.  M.  HowUtt  (Molteno  Institute);  Kotang  Factory  (Indian  Mu> 
seum).  Burma:  Rangoon,  Dr.  H.  H.  Marshall  (Molteno  Institute). 
British  North  Borneo:  Sekong  River,  Dr.  H.  F.  Cottyngham  (Molteno 
Institute).  Sumatra,  Dr.  J.  S.  Koningsberg  (Molteno  Institute).  Malay 
Peninsula:  Kota  Bam,  Kelantan,  Dr.  G,  D.  GimUtte  (Molteno  Institute). 
Java,  W.  Grosshoff  (British  Museum).  China:  Hongkong,  Adam  Gibson 
(British  Museum)  ;  Kaihsien,  Szchuen,  S,  S.  Stericker  (Molteno  Insti- 
tute). Philippine  Islands:  Central  Mindanao  and  Los  Banos,  Wood-worth 
(Stanford  University);  Alabang,  Mitznuun  (British  Museum),  Guam 
(Stanford  University). 

From  camels:  Punjab,  India  (Indian  Museum);  "camels  imported 
from  India,  Perth,  W.  Australia,  Dr.  J.  B,  Cleland"  (Molteno  Institute), 
being  part  of  the  material  recorded  by  Neumann  (1911) ;  without  indi- 
cation of  locality  (British  Museum) ;  Burao,  British  Somaliland,  Dr.  R.  E. 
Drake-Brockman  (British  Museum). 

Four  specimens  from  the  Hyslop  Collection,  now  in  the  possession  of 

the  Faculte  de  Medecin  of  Paris,  received  as  a  loan  through  the  kindness 

of  Dr.  E.  Brumpt,  labeled  as  from  "Bison  americanus,"  without  further 

data,  these  being  the  specimens  recorded  by  Neumann  (1909)  and  which 
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have  served  as  the  basts  for  the  published  records  of  Anoplura  from  this 
host. 

Two  slides,  including  a  male  and  a  female,  from  the  Hamburg  Mu- 
seum collection,  labeled  " Haematopinus  functatus  Rudow,  Type,  von 
Bos  Gruntiiens,  alte  sammlung,  2.9. 1868,  H.  Sch.,  H.  Fahrenholz  det., 
pracp.  1914/16." 

Four  slides,  including  two  females,  a  male,  and  a  nymph,  in  the  Ham- 
burg Museum  collection,  labeled  "Haematopinus  bufali  (De  Geer),  von 
Bubaius  coffer  Sparr.  a&a,  Zool.  Garten,  Hambg.,  Zool.  Gesdlsch.  ded. 
11 .  11 .  1892,  H.  Fahrenholz  det,  praep.  1914/16." 

Two  slides,  including  male  and  female,  in  the  British  Museum,  labeled 
"wild  boar,  Jc^dia,  Hazanibagh,  24  :  iii  :  13,  0.  A.  Smith." 

Female  (Fig.  267).  Varying  in  length  from  3.5  to  5.5  mm.,  on  the 
slide,  the  average  being  about  4.5  mm.  A  robust  and  typically  deeply 
[HgiDented  species  that  in  general  closely  resembles  H.  eurystemus,  hav- 
ing the  same  head  fonn  and  the  same  distribution  of  the  abdominal  tergal 
plates.  It  can  be  separated  from  H,  eurysternus  by  the  one  precise  char- 
acter of  the  number  of  setae  at  the  margin  of  the  abdominal  segments 
caudad  of  the  paratergal  plates  (Fig.  269£'),  there  being  here  a  series 
of  at  least  five  or  six — and  usually  eight  or  more — setae  in  H.  tuberculalus, 
while  there  are  but  two  or  three  in  H.  eurysternus.  Correlated  with  this 
are  other  characters:  the  generally  laiger  size;  the  form  of  the  sternal 
plate  (Fig.  269  C),  which  has  the  latCTal  margins  emarginate In  a  char- 
acteristic manner,  with  the  anterior  angles  produced  laterally;  the  rather 
characteristic  form  of  the  submarginal  tergal  plates  of  the  abdomen,  which 
ordinarily  have  a  small,  appendage-like,  posterior,  mesa!  prolot^iation ;  the 
form  of  the  gonopophyses  (Fig.  269 F),  which  are  more  tapering,  with 
their  mesal  margins  sinuate;  and  the  presence  of  a  quite  cons^HCUOUS, 
somewhat  variably  formed,  sclerotic  area  between  the  apices  of  the  gono- 
pophyses. The  submarginal  tergal  plates  are  beset  in  large  part  with 
minute  squamate  markings  (Fig.  269£). 

Male  (Fig,  268).  Length,  on  slide,  varying  from  2.5  to  4.00  mm. 
In  general  resembling  the  female  and  definitely  distinguishable  in  the  same 
manner.  Genitalia  (Fig.  2£&A,B)  essentially  the  same  as  in  H.  eury- 
sternus. 

Notes. — The  speciinens  in  the  collection  of  the  Hamburg  Museum  which  are 
supposed  to  be  the  types  of  PtdicuUu  punctatus  Rudow  offer  no  basis  for  the  separa- 
tion of  this  species  from  H.  tuberculatttt.  The  specimens  are  pale,  but  it  may  here  be 
noted  that  the  same  ccmdition  ai^ears  in  other  material  in  the  Hamburg  Museum 
collection.  Apparently  long  tnunersion  in  the  particular  preserving  fluid  employed 
by  that  institution  has  tended  to  decolorize  the  specimens,  for  even  such  parts  as  the 
claws  and  the  genitalia  of  the  males  are  extremely  ^le.  This  condition  is  especially 
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marked  in  HoftHoloptttut  minor  Fahrenholz,  which  will  be  discussed  later,  and  in  the 
specimens  frtHn  Bubalus  cafftr  which  Fahrenholz  has  identified  as  HatmtUopauu 
bufoli  (De  Geer). 


Fig.  267. — Hatmalopimis  tubereulalus  (Burmcister),  female.    From  specimen  in  the 
Ptaget  Od  led  ion. 

The  qtKstion  of  the  identity  of  H.  bufoli  will  be  discussed  more  fully  in  coo- 
nection  with  that  species,  but  it  nay  here  be  noted  that  in  the  writer's  opinion  the 
specimens  in  the  Hamburg  Collection  identified  by  Fahrenholc  as  H.  bufoli  are  in 
reality  H.  ttibereitlaius. 

It  has  previously  been  pointed  out  in  connection  with  H,  sttis  that  the  one  Bpeci- 
men  remaining  in  the  Piaget  Collection  as  a  representative  of  his  H.  tuberculalvt  var. 
pemcillatut  is  H.  sttis.  Unfortunately  this  specimen  does  not  agree  with  the  descrip- 
tion, which  apparently  refers  to  H.  luberculaius.  Under  the  circumstances  it  seems 
best  merely  to  allow  the  name  pfakillatus  to  lapse  into  oblivion. 
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There  remains  one  more  disturbing  nomenclatorial  question,  that  having  to  do 
with  Ptdiculm  bufali-evropaei  Latreille.  This  species  was  described  frcmi  *^f[aloes 
from  Italy,"  which  were  presumably  Bos  bubaitu,  and  obviously  is  a  speciea  of 
Haematofiimu.  The  inference  is  inescapable  that  this  is  the  same  as  H.  luberealatus, 
for  H.  eurystrrmu — in  all  the  material  before  me — is  not  rejiresented  by  specimens 
frooi  the  buffalo.  But,  aside  from  its  replacement  of  H.  luberculaliu  in  a  host-lilt 
published  by  Fahrenholz  and  one  reference  in  an  early  list,  the  nanK  bvfali-tHTopati 
seems  to  have  appeared  in  literature  only  in  connection  with  the  original  description. 
On  the  other  hand,  a  very  considerable  body  of  literature  has  been  built  up  under  the 
name  of  H.  Itibereulattu. 


Fic  268. — Haonotopinttt  tubtrcutalus   (Burrneister),  male.    From 
Piaget  Collection. 

Under  the  circumstances,  in  spite  of  the  fact  that  dtere  is  every  reason  to  sup- 
pose that  H.  tuberculalut  is  a  synonym  of  H.  bufali-evropati,  the  writer  refuses  to 
displace  the  former  name.  He  would  hold  that  the  case  should  be  presented  to  the 
International  Commission  on  Zoological  Nomenclature  with  a  request  that  the  claims 
of  priority  be  set  aside  in  the  interest  of  nomenclatorial  stability. 

No  hesitation  is  here  felt  in  placing  all  the  specimens  above  recorded  under  a 
single  species.  Two  lots  from  camel,  including  those  from  Australia  and  from  the 
Punjab,  India,  differ  from  the  typical  form  in  being  somewhat  paler  and  smaller, 
being  the  smallest  recorded  above.  In  all  other  respects  they  are  perfectly  typical,  and 


ibiGooglc 


CONTRIBUTIONS  TOWAKD  A 


Fig.  269.—Haemalopinus  mberculatus  (Bunncister):  A,  8,  genitalia  ot  male;  C, 
sternal  pUte  of  female;  D,  paratcrgal  plate;  E,  omamentatioo  of  derm; 
F,  Kcnital  region  of  female. 

the  other  specimens  from  camel  are  normal  in  all  respects.  The  identification  of  this 
species  with  Pediculut  cameli  Linnaeus  b  trtterly  erroneous.  P.  cameli  was  faased 
upon  a  figure  given  by  Redi  and  is  readily  identifiable.  It  will  stand  as  Microlhoraciiu 
cameli  (Linnaeus)  and  has  been  discussed  elsewhere  in  this  series. 

8.  Haematopinus  bufali  (De  Geer) 

Fics.  270.  271,  272 

1778.  Pediettltu  bufali  De  Geer,  Memcires  pour  servir  o  fhiitoire  dtt  Instctts,  7: 

68;  pi.  1,  figs.  11-12. 
1781.  Pedicultu  bufali-cafeiuis  Fabricius.  Species  Ittteclorwn,  2, 
1844.  Pedietiliu  phtkiriopsis  Gervais,  in  Walckenaer,  Hisloire  aattirelle  des  insretet 

aptirts,  3:  306. 
1874.  Haematopinus  phtkiriopsis  (Gervais),  Giebel,  Inseeia  Episoa,  p.  47. 
1904.  Haematopinus  phtkiriopsis  ((Jervais),  Enderlein,  Zoologiseher  Atueiger,  28: 

141. 

1908.  Haematopinus   phtkiriopsis    (Gervais),    t)alla  Torre,   "Aooplura,"    Wylsman's 

Genera  Inseclorum,  p.  11. 

1909.  Haematopinus  bufali  (De  Geer),   Neumann,  Archives  de  Parasilologie,    13: 

SOO-SOS ;  figs.  2-S. 
1915.  Haematopinus  neumanni  Fahrenhoh,  Archiv  fur  Nalurgeschiehte,  81  (Abt  A) ; 
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Previous  Records.  Originally  described  by  De  Geer  from  Cape 
of  Good  Hope,  "sur  le  Buffle  d'Afrique."  Recorded  by  Neumann  from 
"buffalo,"  Katanga,  Congo  Free  State,  and  Nyasaland  (Nuttall  Col- 
lection). 

Spectmens  Examined.  From  "Buffelus  coffer,"  Nyasaland  (British 
Museum) ;  from  "buffalo,"  Ruwenzori  District,  Nyasaland,  G.  A.  H. 
Bedford  (Stanford  University) ;  and  part  of  both  the  lots  recorded  by 
Neumann  (Molteno  Institute). 


Fig.  27fi.—Haematopimts  bafati  (De  Gcer),  female. 

Female  (Fig.  270).  Length,  on  slide,  4.00  to  4.5  mm.  A  very  dis- 
tinctive species  because  of  its  slender  body,  relatively  enormous,  sprawling 
legs,  and  very  prominent  abdominal  paratergites.  Head  short  and  broad, 
the  length  only  slightly  exceeding  the  width,  the  post-antennal  angles  very 
-  prominent  and  rounded  laterally,  the  occipital  region  constricted  into  a 
distinct  "neck." 
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Thorax  distinctly  quadrate,  heavily  [»gmented;  sternal  plate  (Fig. 
272  C)  somewhat  trapezoidal,  not  inclosing  the  openings  of  the  sternal 
ap<^hyses.  Legs  relatively  very  large  and  long,  not  marked  with  bands 
and  spots  of  deeper  color. 

Abdomen  elongate  and  slender.  Paratergites  of  the  second  (apparent 
first)  segment  entirely  lacking ;  those  of  the  third  to  eighth  s^ments  fonn- 
ing  prominent,  acute  conical  projections,  the  posterior  mai^in  of  each  plate 
bearing  one  or  two  small  setae.  Dorsum  marked  by  four  longitudinal, 
pigmented  bands  in  which  the  furrowing  of  the  derm  is  strongly  devel- 
oped ;  the  mesal  bands  develop  no  distinct  plates,  but  in  the  lateral  bands 
small,  circular,  deeply  pigmented  plates  appear.  Ventral  side  membranous 
throughout.  Gonopophyses  (Fig.  272  Z?)  pale  and  fringed  irregularly 
with  small  setae. 


FtG.  271. — Hoematopittus  bufali  (De  Geer),  male. 


Male  (F^g.  271),  Length,  on  slide,  3.5  to4. 00mm.  In  general  fonn 
and  characters  very  similar  to  the  female.  Genital  plate  very  large.  G«m- 
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taiia  (Fig.  272  A,  B)  with  the  V-shaped  pseudopenis  common  to  the 
fenus,  this  elongate  and  slender;  with  the  sclerotic  portions  of  the  pre- 
putial sac  forming  a  narrow,  irregular,  hook-like  rim  and  with  a  very 
small,  strongly  curved  penis  {p). 


Fig.  Z7Z—Hatmatopinus  bufali  (De  Geer)  :  A.  B,  genitalia  of  male ;  C,  sternal  plate 
of  male ;  D,  genital  region  of  female. 


Notes. — An  examination  of  the  original  description  of  Pediculiu  bufati  has 
convinced  the  writer  that  Neumann  was  correct  in  his  identification  of  the  species. 
The  description  itself  contains  little  information,  but  the  characteristics  of  the  species 
are  striking  and  are  indicated  in  De  Geer's  figures.  He  refers  especially  to  the  five 
pairs  of  lateral  tubercles  and  his  figure  of  the  entire  insect  indicates  these  as  they 
are  in  the  specimens  at  hand.  The  size  is  stated  to  be  "un  peu  plus  petits  que  les 
Poux  ordinaire  des  hommes,"  and  the  specimens  at  hand  are  in  fact  about  as  large  as 
good-sized  Pedicului  humonus.  The  name  phlhiriopsis  Gervais  was  merely  a  sub- 
stitute for  bufali  and  need  not  be  considered  further. 

The  writer,  therefore,  refuses  to  follow  Fahrenholz  in  considering  that  Neumann 
niisidentilied  this  species.  The  name  H.  neumatini  Fahrenholz  is  here  placed  as  a 
synonym  of  H.  bufali.  The  opinion  is  here  maintained — based  upon  an  examination  of 
the  specimens  identified  by  Fahrenholz— that  the  H.  bufali  of  Fahrenholz  is  merely 
H,  luberculaius.  These  specimens  were  taken  in  a  zoological  garden.  It  is  tmfor- 
tunate  that  the  specific  identity  of  the  host  has  not  in  each  case  been  positively  estab- 
lished, it  not  being  possible  to  say  definitely  that  the  specimens  at  hand  from  African 
buffaloes  are  from  Buffetiu  eager. 

H.  bufali  is  a  very  distinct  form,  having  little  in  cranmon  with  the  other  bovid- 
iofctling  species. 
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9.  Haematopiniu  uini  (Ijnnaeus) 
Figs.  273,  274,  275  C 

1674.  Ptdieulus  atuU  Redi,  Exptrimtttta  circa  gen^ratianem  itueelorum,  pL  21. 

1758.  Pedieuliu  atiiu  Limtteiu,  Syitema  Naiwae  (ed  10),  p.  612. 

1781.  Pediculut  arini  Luinaetis,  Fabricius,  Sptciet  Iiueetontm,  p.  ^6. 

1787.  PedicHlus  atim  Litmaeus,  Fabridus,  MaiUitm  Imtetontm,  p.  368. 

18M.  PedUnUu  atmi  Linmnu,  Lxtreille.  Htttoirt  naturtlU  ghUralt  tt  partiaditr* 

des  Crustaeet  el  des  Inttctes,  8:  99. 
1805.  Ptdievitu  atmi  Limunu,  Fabrkins,  Syitema  Antliatorvm,  p.  342L 
1829.  HatmatopiMU  osim  (Linnaeus),  Stei^teni,  Catalogut  of  British  Insects,  2:^. 
1838.  Ptdieulus  macroctpkalus  Buimeister,  Genera  Insecttmtm,  Rhynckola,  Species  18. 
1842.  Haemotopimti  ariw  (Linnaeus),  Oetmy,  Monagrapkia  Anopluromm  Bntamtiat, 

p.  32;  pi.  25,  fig.  1. 
186S.  HaenatopiiMu  equi  Simmonds,  Jovnial  of  the  Royal  Agricnilnral  Society  of 

England  (2),  1:6a 
1874.  Haematopinus  macrocephalus  (Bunneister),  Ciiebel,  Insecla  Epiaoa,  p.  44;  pL 

2,  fig.  5. 
1880.  Haemalopinus  macrocephatut  (Bnnneister),   Piaget,  Let  PedieMHius,  p.  6S2; 

pi.  S3,  fig.  3. 
1880.  Haematopinus  macrocephalus  var.  cohrata  Piaget,  Aid.,  p.  654. 
1891.  Haematopinus  asini   (Linnaeus),  Osborn,'  United  Slates  Department  of  Agri- 
culture, Dtpision  of  Entomology,  Bulletin  {<M  series),  7:21;  fig.  9. 
1896.  Haematopinus  asini  (Linnaeus),  Osbora,  ibid.,.  BuBttin  (oew  series),  5: 180f 

fig.  103. 
1904.  Haematopinus  asini  (Linnaeus),  Enderlein,  Zoologischer  An*eiger,  28: 141. 
1908.  Haehtatopinus  asini  (Linnaeus),  Dalla  Torre,  "Anoplura,"  Wyltman's  Genera 

Insectorum,  p.  10. 
1910.  Haematopinus  asini  (Unnacus),  Mjoberg,  Arkiv  for  Zootogi,  6: 167. 
1916.  Haematopinus  asini  (Linnaeus),  Fahrenholz,  ibid.,  47:271. 
1916.  Haematopinus  elegant  Fahrenholz,  Arckiv  fur  Nalurgeschichte,  tl   (AbL  A) : 

Fast  11:22;  fig.  8  (August). 
1916.  Haematopinus  elegant  Fahrenholz,  Zoologischer  Ansriger,  48:90. 
1916.  Haematopinus  macrocephalus  (Burtneister),  Fahrenholz,  Zoologischer  Atueiger, 

47:271  (July). 
1916.  Haematopinus  minor  Fahrenholz,  ibid.,  48 ;  90  (October), 
1924.  Haematopinut   macrocephalus    (Bunndster),    Freund,    Prager    Tierarttlieher 

Arckiv,  4(A):  52;  fig.  6. 

Previous  Records.  From  domestic  horses  in  many  parts  of  dw 
world.    From  the  zebra,  Equus  burchelli,  Hamburg  Zoological  Ciardcn. 

Specimens  Exauined.  The  material  in  the  Piaget  Collection  (British 
Museum),  including  five  females,  one  male,  and  one  immature  specimen 
labeled  "Haematopinus  macrocephalus,  sur  un  cheval,"  and  three  females 
and  one  male  labeled  "Haenuitopinus  macrocephalus  var,  coloratus,  sur 
un  Equus  asinus."  North  and  South  America :  domestic  horses,  Florenw, 
Montana,  and  San  Jose,  California  (Stanford  University)  ;  burro  (don- 
key), Barranquilla,  Cx)lombia,  L.  H.  Dunn  (Stanford  University).  Africa: 
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Equus  caballtts,  Egyptian  Sudan,  and  horse,  Borao,  British  Somaliland, 
Dr.  R.  E.  Drake-Brockman  (British  Museum).  Australia:  domestic  horse, 
Sydney,  New  South  Wales,  H.  F.  CUnion  (Stanford  University).  Bunna: 
mules,  N.  Chin  Hills  (British  Museum).  Specimens  in  the  British  Mu- 
seum labeled  as,  "H.  eurystemus,  pres.  by  /.  £.  Gray,"  without  host  or 
locality. 

Also  the  types  of  Haematopinus  minor  Fahrenholz,  "von  Equus  bur- 
cheUi  Gray.  Zool.  Garten  Hamb.  Zool.  Gesellsch.  ded.  26 . 5 .  1893.  H. 
Fahrenholz  det.,  praep.  1914/16,"  received  as  a  loan  throt^h  the  kindness 
of  Dr.  Titschack  of  the  Hambui^  Museum. 


Fig.  273. — Hatmatopinus  ami  (Linnaeus),  male  and  female. 

Feuale  (Fig,  273).  Length,  on  slide,  from  2.5  to  3.5  mm.  A  veiy 
distinctive  species  by  reason  of  the  extraordinarily  large  and  loi^  head 
and  comparatively  small  legs  and  body.  Head  nearly  two  and  a  half  times 
as  long  as  broad,  the  portion  anterior  to  the  post-antennal  sinus  somewhat 
longer  than  the  remainder;  post-antennal  angles  quite  prominent;  hind 
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head  with  the  lateral  margins  gracefully  curved  and  sinuate,  the  head 
constricting  into  a  "neck."   Entire  head  quite  strongly  pigmented. 

Thorax  scarcely  more  than  half  as  long  as  the  head,  quadrate,  the 
dorsum  strongly  pigmented;  sternal  plate  (Fig.  274 H)  of  quite  constant 
form,  quadrate,  somewhat  longer  than  wide,  the  lateral  mar^ns  slightly 
convex,  the  anterior  margin  slightly  emarginate;  openii^s  of  ventral 
apophyses  not  inclosed  within  it.  Legs  short  and  stout,  quite  uniformly 
pigmented,  the  tibial  pad  (praetarsal  sclerite)  very  small. 


Fig.  274. — Haematopmus  asitii  (Linnaeus)  :  Faratergal  pUtes,  showing  variation  io 
size,  based  upon  specimens  froni:  A,  horse  in  Piaget  Collection;  B,  horse, 
California;  C,  horse,  Montana;  D,  ass,  Colombia;  E,  type  of  H.  asM 
eoloratus  Piaget;  F,  ass,  Colombia.  G,  genital  region  of  female;  H, 
sternal  i4ate;  /,  genitalia  of  male. 

Abdomen  relatively  small,  quite  deeply  pigmented  in  typical  examples 
that  have  not  become  greatly  expanded;  pleurites  of  the  second  (apparent 
first)  s^iment  lacking,  those  of  the  third  to  eighth  s^:ments  forming  small 
conical  protuberances ;  tergal  plates  entirely  lacking  except  for  small  sub- 
marginal  areas  developed  on  the  fourth  to  eighth  segments,  these  becoming 
prc^ressively  stronger  posteriorly ;  derm  thickly  beset  with  small  folds  and 
wrinkles  which  are  less  conspicuous  in  more  expanded  specimens.  Ven- 
tral side  faintly  sclerotic,  likewise  finely  wrinkled;  gonopophyses  (Fig. 
274  G)  small  and  inconspicuous. 

Male  (Fig.  273).  Length  2  to  2.5  mm.  In  general  very  closely  re- 
sembling the  female.  Genital  [^te  large.  Genitaiia  (Fig,  274/)  of  the 
type  characteristic  of  the  genus,  the  pseudopenis  blimtly  V-sh^>ed,  the 
[466] 
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preputial  sac  with  a  heavy,  slightly  hooked  knob  which  articulates  wift 
the  basal  plate. 

Notes.— This  species  is  very  distinct  from  the  others  of  the  genus,  although  in 
character  of  the  genitalia  of  the  male  it  approaches  the  bovid-infe  sting  forms. 

There  is  a.  certain  amount  of  variation  in  size  and  coloration  of  the  specimens  at 
h&nd,  but  not  enough  to  support  any  attempt  at  a  division  of  the  species.  In  Fig. 
27AA~F  are  shown  comparable  paratergites  from  specimens  of  the  same  sei.  While 
there  is  a  noticeable  difference  in  size,  the  intergradation  is  such  as  to  make  a  separa- 
tion impossible.  Specimens  at  hand  from  donkeys  (Colombia  and  Piaget  Collection) 
tend  to  be  slightly  smaller  and  paler  than  those  from  horses,  but  there  are  no  struc- 
tural differences. 

The  specimens  of  Hatmatopinus  miHor  are  the  smallest  seen  (female  2.5,  male 
2.00  nun.),  but  they  are  only  slightly  smaller  than  those  from  donkey  and  in  addition 
are  somewhat  shrunken.  In  naming  this  species,  Fahrenholz  emi^iasized  especially 
the  paleness  of  color.  As  has  previously  been  noted,  there  is  a  marked  tendency 
toward  paleness  in  specimens  from  the  Hamburg  Museum  collection,  apparently  be- 
cause of  the  particular  preserving  fluid  there  employed.  In  the  specimens  of  H.  mintfT 
even  such  normally  dark  regions  as  the  claws  are  pale.  There  is  no  adequate  basis  for 
the  separation  of  this  species  from  H.  mum. 

Specimens  of  H.  elegans  Fahrenholz  have  not  been  available.  This  species  was 
described  from  Gobabis,  Southwest  Africa,  without  indication  of  host  other  than  the 
assunvption  that  it  would  be  some  species  of  Eqwii.  In  the  original  description  it  is 
compared  with  H.  etirytttnuu  rather  than  H.  othh  and  no  basis  is  given  for  its 
sejiaration  from  the  latter.  On  the  evidence  of  the  figures  it  is  very  obviously  nothing 
but  H.  luim. 

10.  Haematopinus  acuticeps  n.  sp. 
Fig.  275 

Specimens  Examined.  Two  females,  type  and  paratype,  from  Hip- 
potigris  (=  Equus)  burchelli,  Mpwapwa,  Tanganyika  Territory,  received 
through  the  kindness  of  Mr.  G.  A.  H,  Bedford. 

Female  (Fig.  275  A).  Lei^h,  on  slide,  5. 5  to  5.75  mm.  A  species 
of  form  very  similar  to  H.  asini.  Head  (Fig.  275  B)  of  the  same  form  as 
in  H.  asini  (Fig.  275  C)  and  of  the  same  length,  but  slightly  more  pointed 
anteriorly  and  apparently  without  the  occipital  apophyses  of  the  latter. 
Thorax  and  legs  essentially  as  in  H.  asini,  but  the  sternal  plate  (Fig. 
275  O)  small  and  narrow.  Abdomen  relatively  very  large  and  swollen, 
the  denn  membranous  and  but  weakly  [ngmented,  setae  few  and  minute. 
Ninth  tergite  with  the  usual  sclerotic  areas  and  the  fifth  to  sixth  tergites 
each  with  a  small,  faintly  sclerotic  submarginal  area  on  each  side.  Para- 
tei^  plates  strongly  sclerotic,  relatively  small,  the  spiracles  also  small. 
Venter  entirely  membranous  except  for  the  conspicuous  and  strongly 
sclerotic  gonopophyses,  which  are  slender,  tapering,  and  somewhat  sickle- 
shaped.   Ventral  wall  of  the  vagina  with  a  pair  of  small,  sclerotic  areas. 
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Fic.  275. — Haematopiniu  aeiUietps  n.  sp. :  A,  female ;  B,  outline  of  head ;  D,  thcM^cic 
sternal  plate;  E,  genital  region.  HaematoPitnu  asitU  (Linnaeus);  C, 
outline  of  head  of  female  to  same  scale  as  B. 


Notes. — Haematopinus  mwor  Fahrenholi  ii  definitely  ascribed  to  the  same  host 
tA  K  H.  aculiceps,  and  H.  elegatu  Fahrenhc^  is  also  a  presumably  equid-infcstinc 
species  and  b  recorded  from  Africa.  But  in  spite  of  any  presumption  as  to  identity 
which  might  be  suggested,  it  is  evident  that  H,  acuiictps  is  neither  of  these  species, 
both  being — in  the  opinion  here  Adopted — clearly  synonyms  of  H.  ojtini,  while  H. 
acttlicept  is  equally  clearly  distinct.  The  difference  in  size  is  perhaps  not  significant, 
although  the  two  specimens  of  acntictpt  are  nearly  double  the  length  of  average  onm, 
since  practically  all  of  this  diSerence  is  in  the  abdomen,  but  the  form  of  the  sternal 
[date  and,  above  all,  that  of  the  gonopoi^yses  leave  no  room  for  questiML 

It  is  not  probable  that  two  distinct  species  of  Hatmaiopiiuit  occur  upon  letMas. 
The  types  of  H.  minor  Fahrenholi  were  taken  in  a  zook^ical  garden  and  may  pos- 
sibly have  been  stragglera  from  horses  or  asses.  In  any  case  there  is  no  question 
of  the  distinctness  of  H.  aeuticept. 
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11.  Haematopinus  longus  Neumann 

Fig.  276 

1912.  Haematopimis  kmgiu  Neunuum,  Butietin  dt  la  Socilli  Zoologi^ut  dg  Franc*, 

37:  141;  fig.  1. 
1916.  Harmatopimu  loi^us  Neunwnn,  Ferris,  "C^taiocnc  and  Host  List  of  the  Ano- 
^ure,"  Procetdings  of  (A*  California  Academy  of  Seiencts  (4),  S:  144. 

Previous  Records.  Known  only  from  the  original  description,  from 
Cerws  utiicolor,  Kota,  Nepaul,  India. 

Specimens  Examined.  A  single  female,  with  the  data  of  the  types, 
received  through  the  kindness  of  the  Indian  Museum. 


Fig.  276. — Haemalopinut  longus  Neumann;  A,  female;  B,  thoracic  sternal  plate; 
C,  genital  r^ion. 

Female  (Fig.  276  A).  Length,  on  slide,  4.5  mm.  A  very  slender, 
pale  species.  Head  rather  slender,  about  twice  as  long  as  wide,  the  post- 
antennal  angles  acute  and  forward-pointing,  the  hind  head  tapering  regu- 
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larly  to  the  occipital  mar^n.  Thorax  about  as  long  as  the  head  and  about 
three  times  as  wide,  quadrate,  the  lobes  at  the  posterior  lateral  angles 
unusually  long.  Sternal  plate  (Fig.  276 B)  elongate,  not  inclosing  the 
openings  of  the  ventral  apophyses.  Legs  normal. 

Abdomen  eloi^te  and  slender,  with  the  paratergites  formii^  small, 
widely  separated,  conical  protuberances,  those  of  the  second  (apparent 
first)  segment  lacking.  Dorsum  membranous,  except  for  the  usual  areas 
on  the  ninth  tergite,  the  derm  showing  only  faintly  pigmented  and  re- 
ticulated median  longitudinal  bands  and  still  fainter  submai^inal  spots. 
Venter  entirely  membranous ;  gonopoi^iyses  ( Fig.  276  C)  elongate,  f  rii^ed 
with  a  single  mat^nal  row  of  setae. 

Male.  The  male  is  described  by  Neumann  as  essentially  like  the 
female,  but  with  the  abdomen  shorter  and  relatively  wider.  The  details 
of  the  genitalia  are  not  described. 

Note. — Hiis  is  the  only  species  of  Hatmatopimu  as  yet  recorded  from  members 
of  the  family  Cervidae.  It  is  a  very  distinct  form  and  cannot  t>e  confused  with  aof 
other  of  the  known  species. 
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Pedicinus  longiceps  Piaget 505 

Pedicinus  albidus  (Rudow) 511 

Pedicinus  hamadryas  Mjoberg 513 

Pedicinus  patas  (Fahrenholz) 515 

Pedicinus  ancoratus  n.  sp S16 

Pedicinus  pictus  n.  sp, 518 

Pedicinus  eurygaster  (Burmcister) 521 

Pedicinus  obtusua  (Rudow) 526 
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SYSTEMATIC  TREATMENT  (Cont.) 

Genus  BCHINOPHTHIRIUS  Giebel 

1871.  Giebd,  ZtUicknfl  fir  dit  fftsamten  Natvnvisstnsehaften,  37:  177. 

1874.  Giebel,  Imtcta  EpUoa,  p.  43. 

1880.  Fiaget,  Lts  Pedicutintt,  p.  656. 

1904.  Enderlem,  Zoologisctur  Anteiger.  28: 136. 

1906.  Enderlciii,  ^Ad..  29:  661. 

1906.  Dalla  Torre,  "Anoplura,"  in  Wytsman't  Gtntra  Instelomm,  p.  17. 

1909.  Enderlein,  Drutsckt  Sudfiohr  Expedition.  10:  507. 

1915.  Kdlogg  and  Ferris,  Anoplura  and  Mallophaga  of  North  Amtriam  Mammals, 

Stanford  University  FuUiottiotu,  University  Series,  p.  51.    (Gentu  errone- 
ously ascribed  to  Enderlein.) 

1916.  Ferris,  "Catalogue  and  Host  List  of  the  Anoplura,"  ProeetdtHgt  of  tkt  Cali- 

forma  Aeadtmy  of  Sciences  (4),  6: 181. 

1928.  Preund,  "Anoplnra  Finnipedionun,"  in  Dit  Tierwelt  der  Nord  laid  Ottset, 

Tdl  XW,  p.  6. 

1929.  Ewing,  ifmiioi  of  Exiemai  ParasUei,  p.  149. 

Anoplura  without  eyes;  with  four-segmented  antennae,  which  are 
not  sexually  dimorphic;  with  the  legs  all  of  essentially  the  same  size 
and  structure,  very  large  and  stout,  the  claw  with  a  basal  lobe;  thorax 
with  the  notum  reduced  to  at  the  most  a  slight  median  furrow  and  a 
median  pit  which  is  inclosed  within  the  mesothoracic  phragma,  the 
sternum  with  an  irregular,  sclerotic  but  not  free  plate ;  abdomen  en- 
tirely membranous  in  both  sexes  except  for  the  ninth  tergum  and  genital 
areas;  paratergal  plates  entirely  lacking;  gonopophyses  lacking;  entire 
body  thickly  beset  with  setae  which  are  for  the  most  part  short,  stout, 
and  thorn-like  but  are  never  modified  into  scales ;  spiracles  present  on 
the  mesothorax  and  the  third  to  eighth  abdominal  segments,  rather  small 
and  provided  with  a  specialized  closing  apparatus. 

Hosts.  Known  only  from  the  family  Phocidae  of  the  order  Pinni- 
pedia. 

Type  of  the  Genus.  Pedkulus  setosus  Burmeister,  which  is  consid- 
ered to  be  a  synonym  of  Pedtculus  horridus  Olfers. 


Synonymical  List  of  Names  Pkeviqusly  Used  in  the  Genus 
NoTB.— Names  in  italics  are  synonyms  of  the  name  with  which  they  are  coupled. 

fluclus  Ferrij. 

Procchinophthims  fluctus  (Ferris). 
groeniandieus  Becber. 

Echinopbthirius  borridas  (Olferi). 
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horridus  (Olferi). 

Echinophlhiriiu  groenttutdiciu  Becher. 

Echinophlhiriiu  phocae  (Luou). 

Echinophlhiriiu  lericaiu  UcinerL 

Echinopklhinui  strictut  Meinert  (misspelling  of  ttrieant)^ 

Echinapkihiritu  jetosus  (Burmeister)  (fometiincs  erroneously  credited  to  Deonj). 

Haemalopintu  anmitodu  Schilling. 

Haemalopinut  tetostu  (Bumeister)  (sometimet  errooeoiuly  credited  to  Demir). 

Pedicidtu  horridut  Olfers. 

Pedicvltu  phocae  Lucas. 

PediculHS  setostu  Burmeister  (not  of  Olfers), 
mierochir  Trouessart  and  Ncumaim. 

Antarctophthinu  mierochir  (Trauessart  and  Neumann). 
phoeat  (Lucas). 

Echinoi^ithirtus  horridus  (OHers). 
tericans  Meinert. 

Echinophthjrius  horridus  (Olfers). 
sericeus  Heinert  (misspelling  of  tericans). 

Ecbinophthiriut  horridus  (Olfers). 
ulofua  (Burmeister) . 

Echinophthirius  horridus  (Olfers). 

Notes.— Apparently  but  one  species  may  definitely  be  referred  to  this  kchus.  TIk 
genus  has  been  utilized  as  the  type  of  a  family,  the  Echinophthiriidae,  which  includes  all 
the  species  occurring  on  the  Pinnipedia.  The  status  of  this  family  will  be  discussed  in  tbe 
final  paper  of  this  series. 

There  has  been  some  difference  of  opinion  concerning  the  characteristics  of 
this  genus,  Enderlein  (1909)  assigning  to  it  characters  which  are  definitive  rather 
of  Proechinaphtkiritu,  stating  that  it  has  the  "Vorderbeine  utul  ihre  KUme»  vul 
kleiner  ttnd  tierlic/ier  ah  die  Ubrigett."  No  basis  appears  for  such  a  statement  and 
the  genus  was  certainly  founded  upon  the  species  which  is  here  recorded,  and  de- 
scribed, whether  that  species  be  actually  the  Pedicubu  Aomiiu  of  Olfers  and  tbe 
PediaUus  phocae  of  Lucas  or  not. 

The  specialized  closing  apparatus  of  tbe  spiracles  will  be  ramsidered  in  connectioa 
with  the  morphological  section  of  this  series. 

1.  Schinophthirius  horridus  (Olfers)' 

Figs.  277,  278 

ISIlS.  Ptdtculiu  horridus  Olfers,  De  vegelativis  el  ammatis  corpor&nts  in  corporibtu 

aiUmatis  reperiundis  comrnenlarius.  Part  I,  p.  S4. 
ISM.  Pedicului  phocae  Lucas,   Guerin's  Magasin  de  Zooiogie,  4:  CI.   IX;  pi.   121, 

fig.  a 
183S.  Pedictiliu  setosiu  Burmeister,  Genera  Insectorum,  Rhynchota,  Germs  Pedtcvlm, 
Species  12. 

I  Owing  to  the  rather  close  similarity  of  male  and  female  in  this  and  the  odwr 
Pinniped-infesting  species  and  to  the  excessive  labor  involved  in  preparing  the  figures 
of  such  elab<»^tely  spined  and  scaled  forms,  only  one  sex  is  figured  completely  in 
the  case  of  alt  these  species. 
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1842.  Haematopimu  sttotus  (Burmeuter},  Denny,  Motiograpkia  Anoplurorum  Bri- 

iaiuMM,  p.  36. 
1S57.  Haemalopunu  ammlalui  Schilling,  Gurit,  Arehiv  fSr  NoiurgttclwkU,  U:  2SL 
1871.  Eekmopklktriiu  tttotui  (Denny)    [jic],   Giebel,  ZrilKhrifl  f&r  di*  gtstmit* 

Nat»rwuttiuchaften  (2),  3:  177. 
1874.  Haematopimu  (Eehinaphtkiritu)  Mtostu  (Denny)  [sie],  Giebel,  Iruecia  Episoa, 

p.  4Z 
1878.  Hatmatopima  sttotus  B.  [jfc],  Gurlt,  Archw  fOr  NoturgetcMcklt.  44  (I) :  167. 
1878.  Harmatopinus  atmnlalus  Schilling,  (^rlt,  ibid,  p.  167, 
1880.  Eckinophthirius  sttosus  (Lucai)   [sic],  Fiagtt,  Lei  Pediculinet,  p.  656;  pL  54, 

fig.  1. 
1886.  Eekinopktkirms  groenltutdicut  Becher,  "Intectcn  von  Jan  Maycn,"  in  Die  mler- 

natioiiale  Polarfortckung  1882-1S83.  Beobatklnngs-Ergebnisje.  3:  60;  pL  5, 

lig.  1. 
1S96.  Eekim>pkthinia  tetottu  (Lucat)   [sic],  Otborn,   United  Stales  Departmenl  of 

Agriculture,  Diviiion  of  Entomology,  BtUletitt  (new  series),  5:  188. 
1897.  Eekiiu>pktkiriut  serieans    Mdnert,    Vedentkabeligt   Mtddelelstr,   Kjobenkaim. 

S8:  177. 
1901.  Echinopkthirius  selosus  (Bumieiater),  Breddin.  Fataia  Ardica.  2:  SS7. 
19(M.  Eckinopktkiriiu  pkocae  (Lucai),  Enderldn,  Zoologiscker  Aiueiger,  28: 136. 
1906.  Eckiuopktkirius  pkocae  (Lucas),  Enderlein,  ibid.,  29:  661. 
1909.  Echiuopktkiriui    groeuiatidicus    Becker    [sie],    Dalla    Torre,    "Anoplura,"    in 

iVytimatt's  Genera  Insectomm,  p,  17, 
1909.  Eckinopktkirius  pkocae  (Lucas).  Dalla  Torre,  &»d.,  p.  17. 

1909.  Eckinopktkirius  tericeus  Meinert  {tic],  Dalla  Torre,  ibid.,  p.  18.  (Misspelling 

of  serieans.) 

1910.  Eckinopktirus  \sU\  pkocae  (Lucas),  Mjobeig,  Arkiv  for  Zootogi,  S:  13: 176. 
1916.  Eckinopktkirius  groenlandicut  Becher,  Ferris,  "Catalogue  and  Host  List  of  the 

Anoplura,"  Proceedings  California  Academy  Scitnces  (4),  6:  181. 
1916.  Eekinopktkirius  pkocae  (Lucas),  Ferris,  i}nd.,  p.  181. 
I9I6.  Eekinopktkirius  serietut  {sic]  Meinert,  Ferris,  ibid.,  p.  182,    (Misspelling  of 

serieaiu.) 
1916.  Eekinopklkirius  korridus  (Olfers),  Ferris,  ibid.,  p.  205.    {Fide  Cummings.) 
1919.  Eekinopklkirius  korridus  (Olfers),  Fahrenholz,  Jakresberickl  drs  Nierersdek- 

nscken  soalogiscken  Vereint  su  Hannover,  5-10:  22. 
1919.  Eckinopktkirius  korridus  (Olfers),  Ferris,  Report  Canadian  Arctic  Expedition, 

3:  D:ll. 
1928.  Eekinopklkirius  korridus  (Olfers),  Freund,  "Anoplura  I^nnipediormn,"  io  Die 

Tiervfett  der  Nori-  und  Oslsee,  Teil  Xld,  pp.  6-16;  II  tf. 
1928.  Eekinopklkirius  groenhndicus  Becher,  Freund,  ibid.,  p.  16. 
1928.  Eckinopktkirius  serieans  Meinert,  Freund,  ibid.,  p.  17. 

Previous  Records,  Many  times  recorded  from  Phoca  vituiina  on 
the  coasts  of  Europe;  Phoca  groetdandica  and  Haiichoerus  gryphus, 
Greenland ;  Phoca  variegata,  without  indication  of  origin ;  Phoca  hispida, 
Beaufort  Sea,  Alaska. 

Speciuens  Examined.  From  Phoca  vittUina,  Shetland  Islands, 
Waterston  (British  Museum  and  Stanford  University),  Edinburgh,  Scot- 
[4771 
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land,  Evam  (British  Museum),  Hamburg  Zoolc^cal  Garden  (Hamburg 
Museum) ;  Phoca  hispida,  Beaufort  Sea,  Alaska  (Stanford  University); 
Phoca  richardU  geronimensis.  Pacific  Grove,  California  (Stanford  Uni- 
versity) ;  "Greenland  seal,"  without  indication  of  or^n  (Stanford  Uni- 
versity). 


From  specunen  from  Pkoca 


Feuale  (Fig.  277).  Length  attaining  3.5  mm.  Head  short  and 
broad,  with  prominent  post-antennal  angles  and  with  the  occipital  r^on 
constricted  into  a  relatively  slender  neck.  Dorsum  beset  with  numerous 
short,  blunt  setae  and  marked  with  a  conspicuous  sclerotic  pattern; 
posterior-lateral  angles  with  two  or  more  long,  stout  setae.  Antennae  (Fig. 
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27SD)  with  but  faint  vestiges  of  sensoria  on  the  fourth  segment;  first 
and  second  segments  each  with  a  lobe  on  the  ventral  side. 


Fig,  2n.—-Eehinophthiriiu  horridus  (Olfers) :  A,  dorsum  of  thorax;  B,  sterDum  of 
thorax ;  C,  types  of  setae ;  D,  antenna ;  £,  F,  anterior  tibio-tarsus ;  G,  geni- 
tal region  of  female;  H,  genital  plate  of  male;  /,  genitalia  of  male. 

Thorax  (Fig.  278 A)  with  the  phragmata  strongly  sclerotic  and  with 
heavy  longitudinal  bands  connecting  the   coxal   condyles;  dorsum  with 
numerous  blunt  setae ;  sternum  ( Fig.  278  B )  with  an  irregular  and  sone- 
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what  variable,  branching,  sclerotic  area  and  numerous  short,  stout  setae. 
Mesothoradc  spiracle  (Fig.  27SA,  sp)  small,  but  apparently  functional 
Legs  all  of  the  same  type,  the  anterior  pair  but  very  slightly  smaller 
than  the  others;  tibia  and  tarsus  (Fig.  27% E,  F)  entirely  fused  and  the 
claw  with  a  pronounced  basal  lobe. 

Abdomen  thickly  beset  with  continuous  segmental  bands  of  short, 
blunt,  flattened  setae  of  various  sizes  (Fig.  278  C),  which  become  more 
slender  toward  the  posterior  end  of  the  body;  each  segment,  both 
dorsally  and  ventrally,  with  a  rather  definite  row  of  longer  setae  along 
the  posterior  margin ;  apex  of  the  abdomen  almost  or  quite  bare ;  ninth 
tei^te  with  a  quite  distinct,  sclerotic  band.  Genital  r^on  (Fig.  278  C) 
with  a  pair  of  indistinct  sclerotic  plates,  which  are  probably  in  the  wall 
of  the  v^na;  vulva  bearing  a  number  of  small  setae;  gonopophyses 
entirely  lacking;  ninth  stemite  with  two  longitudinal  areas  of  long, 
crowded  setae.  Spiracles  very  small,  provided  with  a  specialized  closing 
apparatus. 

Male.  Lei^h  attaining  3.00  mm.  In  all  respects  essentially  like 
the  female  but  with  the  abdomen  more  pointed.  Genital  plate  (Fig. 
278H)  somewhat  lyriform,  small.  Genitalia  (Fig.  27&I)  with  a  long 
and  rather  broad  basal  plate  (_bp) ;  parameres  (par)  simple,  curved,  en- 
closing between  thdr  apices  the  broadly  V-shaped  pseudopenis  {pp) ;  a 
flat,  median  structure  lying  between  the  parameres  and  partially  over- 
tapping  the  pseudopenis  may  be  r^arded  as  the  statumen  penis;  the 
penis  (p)  lies  between  the  bases  of  the  parameres. 

Notes.— All  the  specunens  at  hand  adhere  very  closelr  to  a  common  pattens 
the  specimena  from  Phoca  riekardU  gtronimensii  being  only  slightly  smaller  and 
slightly  more  hairy  than  those  from  the  Atlantic  area.  They  afford  no  basis  for 
specific  separation. 

Authentic  spedmens  of  £.  groeitiandicus  Becher  and  £.  ttricttms  Meinert  have 
not  been  available,  althoogh  a  specimen  frc»n  "Greenland  seal"  is  at  hand.  However, 
the  differences  which  are  supposed  to  distinguish  these  species  are  so  extremely 
trivial  and  in  part  come  so  evidently  within  the  range  of  observed  normal  variatka 
that  they  can  hardly  be  taken  seriously.  There  seems  no  good  reason  for  contimiing 
to  carry  these  names  along  in  the  literature. 

Genus  PROECHINOPHTHIRUS  Ewtng 

1923.  Ewing,  Journal  tVathtnglon  Aeadtmy  Settttett,  13: 149. 
1929.  Ewing,  Mataua  of  External  Parasittt,  p.  1«. 

Anoplura  without  eyes;  with  four-segmented  antetmae,  which  are 

iwA   sexually   dimorphic;  anterior  legs  very   small,   with   slender  claw, 

nuddle  and  posterior  ]^;s  very  large  and  stout,  with  stout  claw  and 

with  tibia  and  tarsus  completely  fused ;  thorax  with  the  notum  reduced 
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to  a  median  furrow  and  a  median  pit  which  is  entirely  inclosed  within 
the  mesothoracic  phragma,  sternum  entirely  lacking;  abdomen  mem- 
branous throughout,  with  the  exception  of  small  genital  areas ;  psratergal 
plates  entirely  lacking;  sfMracles  provided  with  a  specialized  closing 
mechanism;  abdominal  setae  abundant,  of  varying  forms  and  sizes,  but 
none  scale-like,  for  the  most  part  irr^ularly  arranged;  gonopophyses 
entirely  lacking. 

Hosts.  From  members  of  the  family  Otariidae  of  the  order  Pinni- 
pedia. 

Type  op  the  Gehus.  EckinopfUhtrius  fiuctus  Ferris,  the  only  in- 
cluded species. 

Notes. — Following  the  suggestion  made  by  the  writer  in  connection  with  the 
original  description  of  Eehinophlhiriiu  fiueliu,  Ewing  has  separated  this  species  into  a 
genus  by  itself.  While  further  discoveries  may  possibly  serve  to  bridge  the  gap 
between  this  genus  and  Echinaphlhirius,  the  two  appear  at  present  to  he  quite  distinct. 
Possibly  the  common  )>osseMion  of  four-segmented  antennae  is  not  especially  signifi- 
cant, since  such  a  character  has  undoubtedly  arisen  quite  independently  at  least  three 
times  in  the  Anoplura. 

1.   ProechinophthiruB  fluctus  (Ferris) 

Fics.  279,  280,  281 

1916.  Eehinopklkirius  flueliu  Ferris,  EnioMologieal  Newt,  27:  366-70;  fig. 
1923.  Eckmaphthirius  fiueliu  Ferris,  UcAtee,  North  American  Fauna.  46: 142. 
1923.  Proechinophihinu   fluctus    (Ferris),    Ewing,    Journal    Washington    Academy 
Sciences,  13: 149. 

Previous  Records.  Originally  described  from  specimens  taken 
from  a  stuffed  skin  in  the  Museum  of  Stanford  University,  this  skin 
bearing  no  data  but  identified  by  Dr.  David  Starr  Jordan  as  that  of  a 
Steller  sea  lion,  Eumetopias  jubata,  which  is  a  native  of  the  west  coast  of 
North  America.  Later  recorded  by  McAtee  and  by  Ewing  from  fur 
seal,  CaUorhinus  aUucanus,  St  Paul  and  Pribilof  Islands,  Alaska.  It  is 
possible  that  the  host  was  misidentified  in  connection  with  the  original 
record. 

Speciuens  Exauined.  The  types;  one  female  from  CaUorhinus 
(dasconus,  Alaska,  1919,  G.  D.  Hanna;  one  female  from  the  same  host, 
Pribilof  Islands,  1918,  H.  Heath  (all  in  tfie  Stanford  University  Col- 
lection). 

Male  (Fig.  279).    Length  2.5  mm.    A  comparatively  slender  and 

delicate  species.   Head  relatively  very  large,  with  prominent  post-antennal 

angles  and  with  the  occipital  region  slightly  constricted ;  ventral  side  with 

a  slightly  raised  gular  region  bearing  a  fringe  of  long  setae;  antennae 
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(Fig.  280  £)  as  described  for  the  genus;  lateral  margins  of  hind  head 
with  a  pair  of  long  setae.  Thorax  (Fig.  280  A)  about  as  long  and  scarcdy 
wider  than  the  head,  the  sides  nearly  parallel,  the  mesothoracic  phragma 
continuous  across  the  notum,  not  inclosing  the  notal  pit;  coxal  condyles 
connected  by  a  continuous  sclerotic  band;  steraum  membranous  except 


Fig.  279.— Proechinophthirtus  fiuctus  (Ferris),  male. 

for  a  sclerotic  bar  on  each  side  between  the  fore  and  middle  coxae; 
spiracle  very  small.  Anterior  legs  small  and  weak,  the  tibia  and  tarsus 
distinctly  separated,  the  claws  slender  (Fig.  280F) ;  middle  and  posterior 
l^s  large  and  stout,  the  tibia  and  tarsus  closely  fused,  the  claw  broad, 
with  a  basal  lobe. 

Abdomen  broadly  oval,  entirely  membranous  except   for  the  almost 
vestigial  genital  plate,  thickly  beset  with  setae  of  various  shapes  and 
[«2] 
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lengths,  the  first  two  apparent  segments  each  with  a  fairly  well-defined 
row  of  long  setae,  both  dorsally  and  ventrally,  and  the  marginal  area  of 
the  anterior  half  of  the  abdomen  dorsally  and  the  median  area  ventrally 
with  numerous  thorn-like  setae,  the  remaining  setae  slender.  Spiracles 
( Fig.  280  C)  provided  with  a  specialized  closing  apparatus,  the  spiracular 


Fig.  2SO.—Proechitiophtkiriuj  fluctus  (Ferris):  A,  dorsum  of  thorax;  fl,  antenna; 
C,  abd<»nina1  sjHracle;  D,  middle  ti bio- tarsus ;  £,  genital  region  of  female; 
F,  anterior  tibio-tarsus ;  G,  genitalia  of  male. 


opening  very  small,  present  on  the  third  to  eighth  segments.  Genitalia 
(Fig.  280G)  with  the  basal  plate  (bp)  quite  small,  scarcely  longer  than 
the  flattened  parameres  (par),  to  the  bases  of  which  the  elongate  V-shaped 
pseudopenis  (pp)  articulates;  a  rather  vaguely  defined  endomeral  piece 
(e)  is  present. 

Female.   Length  2.75  mm.   In  general  very  closely  resembling  the 
male.  Genital  region  (Fig.  280  E)  with  the  vulva  fringed  with  setae  and 
with  a  crowded  cluster  of  long  setae  on  each  side  of  the  ninth  stenute. 
[«3] 
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luHATURE  Stages.  Spedmens  representing  apparently  two  immature 
stages  are  available.  One  of  the  stages  is  the  penultimate,  certain  indi- 
viduals containing  the  developing  adult  The  two  stages  are  essentially 
identical,  differing  only  in  size  and  in  the  older  stage  being  scxnewhat  more 
hairy. 


Fig.  281. — Proechinophlhinttt  fiucttu  (Ferris),  nyini^. 

In  these  (Fig.  281)  the  antennae  are  four-segmented  as  in  the  adult. 
The  sclerotic  areas  of  head  and  thorax  are  heavily  pigmented  and  both 
head  and  thoracic  dorsum  are  beset  with  numerous  stout  setae.  The  legs 
are  substantially  as  in  the  adult.  The  abdomen  is  rather  sparsely  beset 
with  small  setae,  some  of  which,  toward  the  posterior  end  of  the  body, 
are  flattened  and  more  or  less  scale-like. 


Genus  ANTARCTOPHTHIRUS  Enderlein 

1906.  Antarctophthinu,  Enderlein,  Zoologitcker  Ameiger,  29:  661. 
1906.  AntaretophtMnu,  Dalla  Torre,  "Anoplura,"  in  tVyltmtm't  Gtntra  Inuetontm, 
p.  17. 
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1909.  Antarelophlhirus,  Enderlein,  Dtutseht  Sidpclar  Esptditum.  10:  506. 

1910.  Arctopkiviiu.  Mjoberg,  Arkm  f&r  Zoologi.  6: 13: 177. 

1915.  Anlafctophtkmu,  Kellogg  aod   Ferris,   Anoplura  aitd  Mallophaga  of  North 

Amtricatt  Mammals,  Stanford  University  Publtcationa,  University  Series, 
p.  48. 

1916.  Antarclophthinu,  Ferris,  "Catalogue  and  Host  List  of  the  Aooplunt,"  Pro- 

ceedings California  Academy  Sciences  (4),  6: 182. 

1928.  Antarelophthima,   Freund,   "Anofrfura    Pinnipedionun,"   in  Die   Tttrwtlt  itr 

Nord-  und  Ostsee,  Tdl  XI<f,  p.  17. 

1929.  Antorclophthirus,  Ewing,  Maimat  of  Exiemal  PanuUts,  p.  148. 

Anoplura  without  eyes;  with  five-segmented  antennae,  which  are  not 
sexually  dimotphic;  with  the  anterior  legs  small  and  weak,  with  slender 
daw  and  with  the  tibia  and  tarsus  separated ;  middle  and  posterior  legs 
very  large  and  stout,  the  claw  with  a  more  or  less  well-defined  basal  lobe, 
the  tibia  and  tarsus  entirely  fused ;  thorax  with  the  notum  reduced  to  at 
the  most  a  slight  median  furrow  and  a  pit  which  is  inclosed  by  the  meso- 
thoractc  pbragma.  the  sternum  without  a  sclerotic  area ;  abdomen  entirely 
membranous  in  both  sexes;  paiatergal  plates  entirely  lacking;  gono- 
pophyses  lacking ;  entire  body  more  or  less  thickly  beset  with  stout,  flat- 
tened selae  and  with  scales;  spiracles  present  on  the  mesothorax,  but 
tending  to  be  very  much  reduced,  those  of  the  abdomen  present  on  the 
third  to  eighth  segments  and  provided  with  a  specialized  closing  apparatus. 

Hosts.  From  members  of  the  families  Otariidae,  Odobenidae,  and 
Phoddae,  of  the  order  Piniiipedia. 

Type  of  the  Genus.  Antaretophthirus  ogmorhim  Enderlein. 

SyNONYUicAL  List  op  Naves  Fsevigusly  Used  in  the  Genus 

MoTB. — Names  in  italics   are   synonyms  of  the  names   with   which  they  are 
CDUpted. 
callorhini  (Oabom). 

HoemataptHUt  caltorhim  Osborn. 

Aniarctopkthinu  monachus  Kellogg  and  Ferris, 
lobodontis  Eoderldn. 

Antorctophthirus  ogmorhini  Enderlein.    (Part;  mbidentificatioi).) 
microchir  (Trouessart  and  Neumann). 

Echinophthirius  microchir  Trouessart  and  Neumann. 
monach%it  Kellogg  and  Ferris. 

Antarctophthirus  callorhini  (Osborn). 
ogmorhtni  Enderlein. 

Echinophtkiritu  4etotiu  (Burmeister).    (Misidentification.) 
ogmorhtni  Enderleini.    (Part;  misidentification.) 

Antarctophthints  lobodontis  Enderlein. 
trichechi  (Bohemann). 

Haematopimti  trichechi  B<diemann. 

Aretophtirias  trichechi  (Bi^emann). 

(«5] 
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Notes. — While  there  is  a  certain  diventtjr  amcMig  the  members  of  this  genos,  it 
coiutitutcs — in  the  opinion  here  adopted — a  quite  natural  Eronp,  and  there  appears  to 
be  DO  reason  for  the  recoKnttion  of  the  genus  Arelophtirms  Ujoberg  once  proposed 
with  A.  irichtchi  (Boheinaim)  as  tjrpe.  Representatives  of  fotir  out  of  the  fin 
included  spedes  have  been  available  to  the  writer. 


1.  Antarctophthinis  ogmorhini  Enderlein 

Figs.  282,  283 

1902.  Eclmiophtkirw  sttosta  (Burmdster),  Rothschild,  Report  of  the  Southern  Crm 
ExpeditUm,  p.  224.   (Misidentification.) 

1906.  Amaretophlhinu  ogmorkim  Enderlein,  Zoologischer  Anteiger,  29:  662;  2  tf. 

1907.  AHlarctophthinis  ogmorhini  Enderlein,  Neumann,  Deuxiime  Expedition  Ant- 

antique  Froti{aite,  Scitnees  Naturelles,  Arthropodes,  p.  13.   (Part) 


FiC.  282. — Antarclophthiriu  ogmorhini  Enderlein,  female.  From  type. 
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1906.  AMtaretophthinu  ogmarhim  Enderlein,  DalU  Torre,  "Ano^ura,"  in  Wyltwan't 
Gttura  Ifueelontm,  p.  17. 

1909.  Antaretophthinu  ogmorhim  Enderlein,  Enderlein,  Devltcht  Sudpolar  Expedi- 
tion, Vi:  S» ;  figs.  174,  175,  181,  182. 

1916.  Antarelophlhinu  ogtnorhim  Enderlein,  Ferris,  "Catalogue  and  Host  List  of  the 
Anoplura,"  Proetediitgs  Califonua  Academy  Seitneet  (4),  6: 183. 

Previous  Records.  From  Ogmorhinus  leptonyx,  Victoria  Land  and 
Booth  Wandel  Island,  Antarctic. 

Speciuens  Exauihed.  The  types,  in  the  British  Museum. 

Female  (Fig.  282).  Length  3.25  mm.  A  very  plump,  stout-bodied 
species.  Head  relatively  small,  with  very  prominent  post-antennal  angles 
and  with  the  occipital  regitm  constricted  into  a  distinct  neck ;  dorsum  with 
numerous,  small,  flattened,  oval  setae  and  with  a  definite  sclerotic  pattern ; 
mai^ns  of  hind  head  with  several  long,  stout  setae;  ventral  side  of  the 
head  with  small,  oval  setae  only.  Antennae  presenting  no  unusual 
features. 


Thorax  slightly  longer  than  the  head  and  much  broader,  trapezoidal 
in  form,  both  dorsum  and  venter  beset  with  many  small,  oval,  flattened 
setae  and  numerous  scales.  Legs  with  the  basal  lobe  of  the  middle  and 
posterior  claws  very  much  reduced ;  tibio-tarsal  articulation  entirely  obso- 
lete; the  thumb  on  the  middle  and  posterior  legs  without  stout,  modified 
setae.   Mesothoracic  spiracle  very  minute. 

Abdomen  subcircular,  sparingly  beset  above  on  the  lateral  third  of 
the  first  to  sixth  s^;ments  with  small,  oval,  flattened  setae ;  remainder  of 
t«7] 
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the  dorsum  thickly  and  unifonnly  beset  with  small,  slightly  lugnienled 
scales  which  are  of  a  very  uniform  subcircular  shape.  Venter  rather 
sparsely  beset  throughout  with  flattened  setae,  those  near  the  lateral  mar- 
gins being  larger  and  stouter  than  the  others ;  scales  (Fig.  283  ^,B)  much 
fewer  than  on  the  dorsum,  some  of  those  along  the  posterior  borders  of 
the  segments  being  slightly  larger  and  longer  than  the  others.  Gono- 
pc^hyses  lacking ;  ninth  stemite  with  two  clusters  of  crowded  setae. 

Male.  Length  2.75  mm.  Differit^  from  the  female  chiefly  in  having 
the  abdomen  more  pointed  and  the  abdominal  setae  slightly  larger  and 
perhaps  slightly  more  numerous.  Genitalia  (Fig.  283  C)  distorted  in 
the  specimen  examined;  in  this  the  parameres  do  not  show  and  the  V- 
shaped  pseudopenis  is  turned  back ;  it  incloses  a  small  sclerotic  piece  (sp), 
which  may  be  regarded  as  the  statumen  penis. 


NoTBS. — Unfortunately  not  as  many  details  as  nuKht  be  desirable  were  figored 
by  the  writer  when  the  types  were  enunined  at  the  British  Huseum,  no  figure  bdng 
made  of  the  genital  region  of  the  female.  Tlie  species  should  be  easiljr  recogniaMt, 
however. 


2.  Antarctophthinis  lobodontis  Enderlein 

Fig.  284 

1907.  Antarctophlhinu  ogmorkmi  Enderlein,  Neumann,  DtuxUmt  ExptdiHon  Antarc- 
liqtie  Fransaur,  Scienets  tfaintellet,  Arihropodts,  p.  \$.  (Part;  ntisidenti- 
fication.) 


Fig.  284. — Anlarctophtkinu  lobodontis  Enderlein:  A,  dorsal  aspect  of  head;  B, 
ventral  aspect  of  head;  C,  thoracic  sternum;  _D,  types  of  scalca  from 
abdomen.  After  Enderlein. 
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1909.  Amiarctophthinu  lobodonlit  Enderlein,  Dtulitke  SUdpolor  Exptdition,  10:  510; 

U.  KK-NN. 
1916.  AHlarclophthinu  loboJoittit,  Enderlein,  Ferris,  "Catalogue  and  Ho«t  List  of 

the  Anoplura,"  Procetdingi  Califonua  Academy  Seiencet  (4),  6: 183. 
1928.  AtUarctopktkinu  lobodontis  Enderlein,  Freund,  "Anoplara  Pinnipedioniin,"  in 

DU  Titrwtlt  der  Ward-  and  Ottsee,  Tea  XU,  ^  20;  figs.  t4-US. 

Pbevious  Recosds.  From  Lohodon  carcinophagus.  Booth  Wandd 
Island,  Antarctic. 

Speciuens  Exauiked.  Not  seen  by  the  writer. 

Notes. — It  is  possible  here  only  to  quote  the  original  description  and  reprodnce 
its  accofnpanyiiig  figures.  According  to  Enderlein  the  spedes  differs  from  A.  ogmo- 
rhitU,  with  which  it  was  at  first  confused,  in  the  following  particulars: 

"Unterscite  des  Kopfes  [Fig.  284  B]  mit  weniger  Domen,  im  wesentlichen  nnr 
2  einander  nahe  geruckte  Langsreihen  der  kurzen  Domen ;  am  vorderen  ende  2 
Haare;  hintcn  jederscits  4  Borsten.  Kopfobersdte  [Fig.  284  A]  in  der  mitte  mit 
7  langen  Borsten  im  gegensati  m  2-3.  Der  Hauptunterschied  ist  der,  dasz  die 
Domen  des  Htnterrondes  des  Thorakalstemuni  [Fig.  284  C]  sich  tAr  lang  nnd  spitz 
ausgezogen  hatieo.  Die  Schuppen  der  Obcr-  und  Unterscite  des  Thonuc  und  Abdorueti 
sind  verhiltnismaszig  lang  und  weniger  verbreitert ;  Textlig.  [284  D]  zeigt  Schuppen 
von  der  Ventralseite  des  Abdomen  an  der  Grenze  zwischen  Sternit  2  und  Stcrnit  3. 
Textfig.  [284  C]  solche  yom  Sternum  des  Thorax.  Auf  der  Oberseite  des  Thorax 
fehlen  die  Dornen  nahe  der  Mittellinie  und  sind  durch  Schuppen  ersetzt." 

Length  of  the  female  2.5  mm. 


3.  Antarctophthirtis  microchir  (Trouessart  and  Neumann) 
Figs.  285,  286 

1888.  Echinopktkiruu  microehir  Trouessart  and  Neumann,  Le  NaluratuU,  10:  80-81 ; 

figs. 
1906.  AHiarclopklhmu  microchir  (Trouessart  and  Neumann),  Enderlein,  Zoologi- 

schtr  Anuiger,  29 :  IS63-6S ;  figs.  3,  4. 

1908.  Antarclopkthirus  microchir  (Trouessart  and  Neumann),  Dalla  Torre,  "Ano- 

plura," in  fVytsman't  Genera  Ituectorum,  p.  17. 

1909.  Antarctophlhirus  microchir  (Trouessart  and  Neumann),  Neumann,  Archives  de 

Paratiiotogit,  13:  537. 
1909.  Antarelophthirtu  microchir  (Trouessart  and  Neumann),  Enderlein,  Deutsche 

SSdpolar  Expedition.  10:511;  figs.  176,  1?7,  183.  184. 
1916.  Antorctophthirus  microchir  (Trouessart  and  Neumann),  Ferris,  "Catalogue  and 

Host  Ljst  of  the  Anoplura,"  Proceedings  California  Academy  Sciences 

(4),  6: 183. 
1916.  AtUarelophthirut  microchir  (Trouessart  and  Neumann),  Ferris,  Entomological 

ATmtf,  27:370. 
1928.  Aniarclophthinu  microehir   (Trooessart  and  Neumann),  Freimd,   "Anoplura 

Pinnipediorum,"  in  Die  Tierwetl  der  Nord-  und  OsUee,  Teil  XU,  pp.  21-23 ; 

figs.  17,  18,  19. 
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Previous  Records.  Recorded  by  Trouessart  and  Neumann  from 
Phocarctos  hookeri,  Aukland  Island,  and  by  Ferris  from  Zalophus  caii- 
fomianus,  California. 


—Antarctophtkirus  microchir  (Trouessart  and  Neumann),  female. 
1  from  Zalophut  calif ortnatau,  California. 


Speciuens  Examined.  Those  upon  which  the  record  by  Ferris  was 
based  and  others  from  the  Steller  sea  lion,  Eumetopias  jubata,  Atio  Nuevo 
Island  (Stanford  University). 

Feuale  (Fig.  285).  Length  3.00  mm.  A  stout-bodied  and  mod- 
erately pigmented  form.  Head  with  prominent  post-antennal  angles,  but 
the  hind  head  only  slightly  constricted  and  thus  without  a  distinct  neck ; 
[490! 
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both  dorsum  and  venter  with  numerous  short,  thom-like  setae  and  with 
a  posterior  fringe  of  long  setae;  antennae  presenting  no  distinctive 
features. 


t^=:^Z. 


Fig.  286. — Anlarclopklhinu  microekir  (Trouessart  and  Neumann) :  A,  genital  re- 
gion of  female;  B,  types  of  scales;  C,  middle  tibio-tarsos  and  claw;  D, 
abdominal  spiracle;  E,  genitalia  of  male. 

Thorax  slightly  longer  than  the  head  and  considerably  broader,  some- 
what trapezoidal,  the  sclerotic  areas  large,  both  mesothorax  and  meta- 
thorax  dorsally  with  numerous  stout  setae  laterally  and  with  scales  me- 
dially; sternal  area  with  numerous  stout  setae  and  scales  intermingled; 
l^s  of  the  generic  type,   Mesothoracic  spiracle  very  small. 

Abdomen  subcircular  or  very  broadly  oval,  the  derm  somewhat  pig- 
mented, the  dorsum  very  thickly  and  quite  uniformly  beset  with  scales, 
which  toward  the  lateral  maipns  on  the  interior  porttcm  of  the  abdomen 
are  intermingled  with  flattened,  pointed,  stout  setae.  On  the  ventral 
side  the  scales  are  less  numerous  and  the  setae  more  abundant  and 
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lai^r,  the  latter  forming  a  longitudinal  band  along  each  lateral  mar^ 
and  there  intermingled  with  but  few  scales.  The  scales  are  quite  uniform 
in  size  and  shape,  being  slightly  elongate-oval  and  narrowly  rounded  at 
the  apex,  some  of  those  on  the  abdomen  being  longer  and  more  pointed 
(Fig.  286  B). 

Getutal  region  ( Fig.  286  A )  with  a  tuft  of  long  setae  at  each  side  of 
the  genital  opening. 

Male.  Length  2.5  mm.  In  general  closely  resembling  the  female,  but 
with  the  abdomen  more  pointed.  Genitalia  (Fig.  286 £)  with  a  relatively 
very  lai^  basal  plate  [bp) ;  paramcres  {par)  short,  not  reaching  to  the 
apex  of  the  very  lai^  pseudopenis,  the  arms  of  which  articulate  with 
the  bases  of  the  parameres ;  inclosed  within  the  arms  of  the  pseudopenis  is 
a  quite  large  structure  that  may  be  regarded  as  the  statumen  penis  (5^). 

NoTBs. — The  figom  given  b;  Enderlein,  which  were  made  from  gpeciineiu  frixn 
the  type  lot,  ftre  very  precise  and  complete,  maldng  the  identification  of  the  speck* 
certain.  The  specimeni  from  the  two  speciei  of  California  sea  liom  agree  vcrr 
closely  with  these  figures  and  with  each  otiier. 

This  apedes  is  very  similar  to  A,  ogmorhim  from  which  it  difflEra  in  the  form 
of  the  scales  and  in  not  having  the  occiput  constricted  ipto  a  neck. 

4.  Antarctophthims  trichechi  (Bohemann) 

Figs.  287,  2SB 

1865.  Hatinatopkiiau     Irkhechi     Bohemann,     Veteaskapi-Akadtmit     Forkandliiigar, 

Kohnhavtn.  22 :  SS7 ;  pL  35,  fig.  2. 
1880.  Haematopinus  Irichecki  Bohemann,  Piaget,  Let  PtdKvlitiet,  p.  656. 

1908.  Hatmalopinut  trichtchi  Bc^ieniann,  Dalla  Torre,  "Anoplura,"  in   Wyttmui'i 

Genera  Iiuectorvm,  p.  11. 

1909.  Anlarctophthirus  tricheeki  (Bohemann),  Ncnmaim,  Arekhtt  de  ParanKAogk, 

13:532^7;  figs.  30,  31. 

1909.  AntaretophtMrvs  trickechi  (Bohemann),  Enderlein,  Devitcke  Sudpolar  Bxpedi- 

liM,  10:  512-13;  figs.  172,  173,  185-88. 

1910.  Aretophlirius  triekecki  (B<dieroaRn),  ii'ioixrg,  Arkiv  for  Zoohgi,  t;  13:178-80; 

figs.  90-92. 
1915.  Antaretophthints  tricheeki    (Bohenunn),   Kellogg  and   Ferris,  Anophm  and 

Mallophaga  of  Nortk  American  Mammab,  Stanford  University  PuUica- 

tions,  University  Series,  p.  49;  t.f.  17a ;  pi.  3,  fig.  1. 
191&  AHlarclopklkirus  tricheeki  (Bohenunn),  Ferris,  "Catalogue  and  Host  List  of 

the  Anoplura,"  Procetdingt  California  Academy  Sciences  (4),  b:  183. 
1928.  Antarclopklkirus  Irickeehi  (Bohemann),  Fretmd,  "Anoplura  Pinniped iornm,"  in 

Die  Tierwelt  der  Nord-  und  Ottset,  Tdl  Wd.  pp.  25-30 ;  figs.  24-29. 

Pkevious  Recokds.  Recorded  by  various  writers  from  Odobenus 
(  =  Odobaenus  ^  Trichechus)  rosmarus  from  Greenland,  Spitsbergen, 
and  adjacent  regions,  and  by  Kellogg  and  Ferris  from  O.  obesus,  "northeast 
of  Siberia." 
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SpEaHSNS  ExAHtNED.  Tbosc  upon  which  the  foregoing  record  by 
Kello^  and  Ferris  was  based  and  others  from  "walrus,"  caught  in  the 
Kara  Sea  (Hamburg  Museum). 


Fig.  Xlt—Atitareto^tunu    triektcki    (Bahenuuin),    male.     FrotD    specimen    from 
Odobemts  obtsus. 

Male  (Fig.  287).  Length  2.75  mm.  A  deeply  pigmented  species.  Head 
relatively  large,  with  prominent  post-anteniial  angles  and  with  the  occipital 
region  slightly  constricted;  anterior  margin  bordered  by  a  conspicuous 
sclerotic  band  and  the  ventral  side  with  a  longitudinal  band  extending  f  rmn 
the  anterior  mai^n  around  the  base  of  the  antenna  to  the  occipital  border ; 
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dorsum  with  numerous,  short,  acute  setae  and  with  a  duster  of  long  setae 
along  the  lateral  mai^n  of  the  hind  head ;  ventral  side  with  short  setae  and 
with  a  gular  fringe  of  long  setae.  Proboscis  (Fig.  288 1£>)  uousoally  prom- 
inent and  with  unusually  large  bodes. 


Fig.  2S&.—Anlarclophthinu  trichtchi  (Bohenuuin) :  A,  Kenital   rtgkn  of   fonak; 
B,  genitalia  of  male ;  C,  scalct ;  D,  rostrum ;  E,  ^xlominal  spiracle. 

Thorax  about  as  long  as  the  head  and  about  one  and  one-half  times  as 
wide,  the  lateral  margins  arcuate ;  dorsum  thickly  beset  with  scales  and  with 
ntunerous  flattened  setae  near  the  lateral  margins ;  sternum  with  but  few 
short  setae  and  with  numerous  scales.  Legs  of  the  form  typical  of  the 
genus,  exceedingly  stout,  the  mesothoradc  and  metathoradc  claws  with 
but  an  inconspicuous  lobe  at  the  base. 

Abdomen  slightly  pointed,  very  thickly  beset  both  dorsally  and  ventrally 
with  scales,  with  a  few  lanceolate  setae  near  the  lateral  mai^ns  dorsally 
and  with  more  and  larger  setae  ventralty.  Scales  (Fig,  288  C)  quite  uni- 
form in  size  and  shape,  slightly  cordate,  very  transparent  and  scarcely 
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visible  unless  disturbed,  but  with  very  conspicuous  pedicds.  Apex  of  the 
abdomen  with  a  tuft  of  setae.  Spiracles  (Fig.  288  £)  small,  provided  with 
a  specialized  closing  apparatus.  Genitatia  (Fig.  288 £)  with  a  long  basal 
plate  (bp);  parameres  (par)  very  small  and  inconspicuous,  much  ex- 
ceeded by  the  very  laige  V-shaped  pseudopenis  (pp),  the  arms  of  which 
inclose  a  strongly  sclerotic  piece  that  may  be  r^arded  as  the  statumen 
penis  {sp).  Genital  plate  consisting  of  a  pair  of  very  small  and  inconspicu- 
ous longitudinal  areas. 

Feuale.  Lei^th  3.00-4.00  mm.  In  general  very  similar  to  the  male, 
but  with  the  abdomen  more  nearly  circular,  the  ninth  segment  forming  a 
small  median  apical  lobe.  Gentttd  region  (F^.  288/4)  very  small  and  close 
to  the  apex  of  the  abdomen.  It  is  difficult  to  determine  the  exact  disposition 
of  the  parts,  but  there  appear  to  be  two  median  lobes  each  bearing  a  cluster 
of  crowded  setae.  Whether  these  lobes  represent  the  vulva  or  the  tufts  of 
setae  on  the  ninth  stemite  which  appear  in  other  species  of  this  group  is 
not  determinable  in  the  material  at  hand,  but  probably  it  is  the  latter. 

luHATURE  Stages.  Representatives  of  the  penultimate  and  possibly 
one  other  stage  are  at  hand.  These  differ  from  the  female  significantly  only 


Notes. — This  species  has  been  utilized  by  Ujoberg  as  the  type  of  his  genus 
ArctopkHrius,  trat  while  it  departs  in  some  respects  from  other  members  of  AiUarc- 
lophthinu  there  seem  to  be  no  good  grounds  for  a  generic  separation. 

S.  Antarctopbthinu  callorhini  (Osbom) 

Figs.  289,  290 

1899.  Hatpiatppimt  callorhini  Osborn,  in  The  Fur  Seats  and  Fiir-Seal  Ula$\dt  of  tkt 
North  Pacific  Ocean,  3:  553;  fig.  1. 

1915.  Aniarclopklhinti  monackuf  Kellogg  and  Ferris,  Anoplura  and  MaUophaga  of 

North  American  Mammals,   Stanford   University   PttblioLlions,   University 
Series,  p.  49 ;  tf.  17  B  ;  pi.  3,  fig.  1. 

1916.  AMarclophthirua  monachua  KellogR  and  Ferris,  Ferris,  "Catalogue  and  Host 

List   of   the    Anoplura,"    Proceedings    California   Academy    Sciences    (4), 

S:1S3. 
1923.  Antarctophthirus  ealtorhini    (Osborn),    McAfee,    in   "Insects,    Arachnids   and 

Chilopods  of  the  PriUlof  Islands,  Alaska,"  North  American  Fauna,  46:  142. 
1928.  Aniarctopklhirut  monaehus  Kellogg  and  Ferris,  Freund,  "Anoplura  Pinnipedi- 

orum,"  in  Die  Tierwelt  der  Nord-  und  Osttee,  Teil  XIiJ,  pp.  23-25;  figs. 

2(W3. 

Fkevious  Recosds.  Known  only  from  the  original  record  by  Osbom, 
from  Cailorhinus  tdascanus  (  =  ursinus),  Pribilof  Islands,  Alaska.  The 
specimen,  without  host  or  locality  data,  upon  which  the  description  of 
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A.  monachui  Kdli^  and  Ferris  was  based,  now  appears  without  doubt  to 
have  cnne  from  this  same  lot. 

Specimens  £xaicined.  A  male,  the  type  of  A.  monachus  Kellogg  and 
Ferris,  undoubtedly  one  of  the  specimens  originally  recorded  by  Osbom; 
a  male  and  a  female  and  one  immature  specimen  from  the  type  host,  Pribilof 
Islands,  1918,  G.  D.  Hanna  (all  Stanford  University). 


Fig.  2ll9.—Antarctophthinu  eallorhiiU  <Osbom),  male. 

Male  (F^.  289).  Length  2.5  mm.  A  comparatively  slender-bodied 
member  of  this  group.  Head  relatively  large,  with  prominent  post-antenn^ 
angles  and  a  slightly  constricted  occipital  r^on ;  dorsally  with  numerous 
short  setae  and  a  lateral  and  posterior  frii^  of  loi^  setae ;  ventral  side  widi 
small  setae  of  various  shapes  and  a  gular  frii^e  of  long  setae. 

Thorax  about  as  long  as  the  head  and  twice  as  wide,  the  lateral  margins 
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nearly  parallel,  with  many  setae  of  various  lengths  both  dorsally  and  ven- 
trally,  but  without  scales.  Mesothoracic  spiracle  exceedingly  small.  Meso- 
and  metathoracic  legs  very  large  and  stout,  the  claw  with  a  distinct  basal 
lobe  (Fig.  290 D). 


Fig.  290.—AHtarctopklhinu  eaUorhim   (Oibom) :  A,  genital  region  of  1 

genitalia  of  male;  C,  typei  of  Kales;  D,  middle  tibio-tarnu  and  claw; 
E,  abdominal  spiracle. 

Abdomen  elongate  and  slightly  pointed,  beset  dorsally  with  setae  of 
various  lengths  and  sizes  and  particularly  in  the  posterior  half  with  scat- 
tered scales ;  ventral  side  more  thickly  beset  with  setae  which  are  for  the 
most  part  short  and  stout  and  with  a  few  scattered  scales  in  the  apical 
r^on.  Scales  (Fig.  290  C)  somewhat  variable  in  form,  but  for  the  most 
part  elongate,  pointed,  and  with  irregular  serrations  near  the  apex.  Spiracles 
(Fig.  290  £)  very  small,  provided  with  a  specialized  closing  apparatus. 
Gtn^dHa  (Fig.  290  B)  with  a  short,  broad  basal  plate  {bp) ;  paramcres 
{par)  inconspicuous,  shorter  than  the  rather  elongate  and  somewhat  Y- 
sh^>ed  pseudopenis  ipp),  the  arms  of  which  inclose  a  conspicuous  piece 
that  may  be  regarded  as  the  statumen  penis  {,sp). 
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Female.  Length  3.00  mm.  In  general  very  similar  to  the  male.  Geni- 
tal region  (Fig.  290 A)  with  an  elongate  area  of  crowded  setae  on  each 
side  on  the  ninth  stemite. 

NOTES'— In  the  paucity  of  its  scales  this  species  departs  from  the  coaunon  charac- 
teristics of  Aiitaretopkllnruf  and  in  its  general  appearance  suggests  Pro*ekitu>fh- 
tkirius  ftuctut  (Ferris)  which  occurs  on  the  same  host  But  there  seems  to  be  no 
good  reason  for  removing  it  from  Amiarclopklhinu. 


6.  Antarctophthinu  sp. 

Specimens  Examined.  A  fragment  of  a  sii^le  specimen,  frotn  Arcto- 
cephalus  sp.,  no  data  (U.S.N.M.  16463). 

Notes. — This  fragmentary  specimen  seems  to  represent  an  nndescnbed  species, 
with  scales  somewhat  of  the  ^pe  of  those  of  A.  microchir  bnt  more  etongate.  While 
it  should  not  be  named  from  such  a  specimen,  its  occurrence  is  worthy  of  record. 

Genus  LBPIDOPHTHIRUS  Enderlein 

1904.  Enderldn,  Zoologucker  Amtiger,  28:44. 

1908.  Dalla  Torre,  "Anoplura,"  in  WytsmaWs  Genera  Insectonim,  p.  18. 

1909.  Enderlein,  Deutsche  Suifolar  ExpedUion,  10:  513. 

191&  Ferris,  "Catalogue  and  Host  List  of  the  Anoplura,"  Proctedingi  Catifonua 
Academy  Seienctt  (4),  6: 184. 

1928.  Freund,  "Anoplura  Pinnipediorum,"  in  Die  Tienvell  dtr  Nord-  (Mcf  Oitsie,  Teil 

XU,  p.  31. 

1929.  Ewing,  Manual  of  Extenut  Paranlu,  p.  148. 

Anoplura  without  eyes ;  with  four-s^mented  antennae,  which  are  not 
sexually  dimorphic ;  with  the  anterior  legs  relatively  small  and  weak  and 
with  slender  claw,  the  posterior  and  middle  legs  equal,  very  large  and  stout, 
with  stout  daw  which  has  a  distinct  lobe  at  the  base ;  thorax  with  the  notum 
reduced  to  at  the  most  a  very  slight  median  furrow  and  a  pit  which  is  in- 
closed by  the  mesothoracic  phragmata,  the  sternum  not  sclerotic ;  abdomen 
without  tergal  and  sternal  plates ;  paratergal  plates  entirely  lacking ;  gono- 
pophyses  lacking ;  entire  body  very  thickly  beset  with  setae  of  various  f  onns, 
many  flattened  and  passing  into  scales  with  which  the  dorsum  of  thorax  and 
abdomen  is  thickly  beset ;  spiracles  present  on  the  mesothorax,  but  exceed- 
ingly small,  and  on  the  third  to  eighth  abdominal  segments,  all  provided 
with  a  specialized  closing  apparatus. 

Hosts.  Known  only  from  the  genus  MacrorfUnus,  the  southern  sea 
elephants,  of  the  family  Phocidae. 

Type  of  the  Genus.  Lepidophthirus  macrorfUni  &iderleto,  the  only 
included  species. 
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NoTBS. — The  single  known  species  of  Lepidopkthinu  reprcMnts  in  manjr  rcspecti 
the  ultimate  of  specialization  in  the  sucking  lice.  Enderlein  has  indicated  tbM 
spiracles  are  present  on  At  metathorax  and  second  abdominal  segment  as  vestiges, 
but  the  writer  is  unable  to  agree  that  such  is  the  case. 

1.  Lepidophthirus  macrorhini  Enderlein 
Figs.  291,  292 

1904.  Ltpidopklhinu    macrorhini    Enderlein,    Zaologiscktr    Anstigtr,    28:46-47; 

figs.  1-S. 
1908.  Ltpidophthirus  matrorhini  Enderlein,  Oalla  Torre,  "AmqJura,"  in  Wyttmmift 

Genera  Ituectonan,  p.  18. 
1916.  Lepidopklkinu  macrorhini  Enderlein,  Ferris,  "Catalogue  and  Host  List  of  the 

Anoplura,"  Proceedings  California  Academy  Scietufj  (4),  G:  184. 

1928.  Lepidophthirus   macrorhini   Enderlein,   Freund,   "Anoplura   Pinnipediorum,"   in 

Die  Tierwelt  der  Nord-  iind  Otisee,  Teil  XW,  pp.  32-34;  figs.  30-3S. 

1929.  Ltpidophthirus  macrorhini  Enderlein,  Bedford,  Director  of  Veterinary  Serv- 

icet,  Utuon  of  South  Africa,  Report,  IS:  507. 

Previous  Records.  From  the  "elephant  seal,"  Macrorhinus  leoninus, 
Kei^uelen  Island  (Enderlein),  and  near  Capetown,  South  Africa  (Bed- 
ford). 

Specimens  Exauined.   A  male  and  a  female,  received  throt^h  the 
kindness  of  Mr,  G.  A.  H.  Bedford  and  derived  from  the  lot  recorded  by  ■ 
him. 

Female  (Fig.  291).  Length3.5mm.  A  very  stout-bodied  form.  Head 
short  and  broad,  the  hind  head  forming  a  narrow  lateral  lobe  and  much 
constricted  to  form  a  broad  neck ;  dorsum  thickly  beset  with  short  setae 
and  with  a  fringe  of  lot^  setae  along  the  posterior  margin  of  the  hind  head ; 
ventral  side  with  a  few  small,  stout  setae  and  with  a  raised  gular  region ; 
mouth  opening  retracted  to  the  ventral  side  of  the  head.  Antennae  ( Fig. 
292  C)  clearly  four-segmented,  without  trace  of  a  fifth  segment. 

Thorax  but  little  longer  than  the  head  and  more  than  twice  as  broad, 
the  lateral  margins  arcuate,  the  coxal  condyles  not  connected  by  longi- 
tudinal bars ;  sternum  non-sclerotic  except  for  a  piece  in  the  form  of  an 
inverted  Y,  which  extends  from  the  posterior  point  of  the  head  to  behind 
the  anterior  coxae ;  sternum  beset  only  with  short,  flattened  setae.  Legs 
presenting  no  unusual  characteristics,  the  claw  of  the  middle  and  posterior 
pairs  with  a  distinct  basal  lobe. 

Abdomen  subcircular,  very  thickly  beset  dorsally  with  flattened,  lanceo- 
late setae  near  the  lateral  mai^ns,  these  intermit^led  with  and  in  the 
median  region  giving  way  entirely  to  scales.  The  setae  and  scales  are  all 
directed  toward  a  point  on  the  meson  of  the  sixth  and  seventh  segments, 
which  leads  to  the  curious  fact  that  those  of  the  ninth  to  seventh  segments 
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are  directed  forward.  In  the  median  r^on  of  the  dorsum  the  scales  are 
more  heavily  pigmented  than  elsewhere,  leading  to  the  fomution  of  two 


Fig.  29l.-^Lepidopktkirut  mocrorkim  Enderlein,  fmialc. 

dark,  longitudinal  bands  which  are  conspicuous  even  to  the  naked  eye.  The 
scales  are  of  varying  form  and  size  (Fig.  292  B),  some  being  sharply 
pointed,  others  sightly  emat^nate  at  the  apex. 
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On  the  ventral  side  the  scales  are  for  the  most  part  lacking,  appearing 
only  in  the  genital  region,  and  the  derm  is  thickly  beset  with  flattened 
lanceolate  setae  of  various  sizes.  Genital  region  (F^.  292  A)  of  unusual 
form,  there  being  two  elongate  and  slightly  divei^^t  lobes,  which  are 


Fig.  292. — iLtpidophtkirus  macrorhim  Enderlein:  A,  genital  r^on  of  female;  B, 
types  of  scales;  C,  antenna;  D,  genitalia  of  male. 

thickly  beset  with  setae.  These  lobes  have  the  appearance  of  gonopophyses, 
but,  on  the  basis  of  comparison  with  related  species,  it  appears  possible  that 
they  are  merely  lobes  formed  by  the  vulva.  It  has  not  been  possible  to  work 
out  the  spiracular  closing  apparatus. 

Male.   Length  3.00  mm.   In  general  very  closely  resembling  the  fe- 
male, but  with  the  dark  dorsal  bands  of  the  abdomen  not  so  conspicuous. 
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Genitalia  (Fig.  292  D)  in  general  of  the  type  common  to  the  other  pimiiped- 
infesting  species,  the  basal  plate  (bp)  large  and  long,  the  parameres  (par) 
rather  small,  much  exceeded  by  the  pscudopenis  (pp)  which  in  the  single 
specimen  at  hand  appears  to  be  divided  into  two  parts ;  between  the  para- 
meres is  a  large  statumen  penis  (sp). 

Notes. — Possibly  because  of  individual  variation,  the  scales  on  the  ipecimeni  at 
hand  do  not  agree  entirely  with  the  figure  given  by  Enderlein,  being  much  leu 
tnincate  or  emarginate  than  indicated  by  him.  There  is  no  reason  to  question  the 
specific  identification,  however. 

Genus  PEDICINUS  Gervais 

1844.  Fedieititu  Gervais,  in  Walckenaer's  Hutoirt  naiurtlle dts mteetes apiiTtt,%:Xi\. 
1874.  Pedieinus,  Giebel,  Iiueeta  Epiaoa,  p.  32. 
18S0.  Pedieinus,  Piaget,  Les  Pedicuiinet.  p.  63a 
1904.  Pedicituu.  Enderlein,  Zoologiichtr  Anstiger,  28: 136,  138. 
1908.  Pedieinus,  Dalla  Torre,  "Anoplura,"  Wytsmatt's  Genera  Instctorum,  p.  9. 
1910.  Ptdicituis,  Mjoberg,  Arkiv  for  Zoologi,  6:  172. 
1912.  Pklkirpedifinus  Fahrenholz,  Zoologisehtr  Anieiger,  3S:  54. 
1912.  Pedieinus,  Fahrenholz,  Jakretberieht  des  Nitdersachtisehen  soiAogiscktn  V*rti*s 
tu  Hannover,  2~A'.  12-16. 

1912.  Phlkirptdieinus,  Fahrenholz,  ibid.,  p.  22. 

1913.  Pedieinus,  Patton  and  Cragg,  Trxtbooi  of  Medieal  Entomology,  p.  546. 
1916.  Pedieinus,  Ferris,  "Catalc^ue  and  Host  List  of  the  Anoplura,"  Proceedings 

California  Academy  Sciences  (4),  6:  139- 
1916.  Pklkirpedicinus,  Ferris,  ibid.,  p.  14a 

1916.  NeoPedicinut  Fahrenholz,  Archiv  fur  Naturgeschiehle.  81  {Abt  A)  :  Fasc.  II 1 7. 
1929.  Pedieinus,  Ewing,  Manual  of  External  Parasites,  p.  143. 
1929.  Neopedkituu,  ibid. 
1929.  Phthirpedicinus,  ibid. 
1932.  Pedieinus,  Werneck,  Annaes  da  Aeademia  BrasUeira  de  Seiencias,  4: 179-83. 

Anoplura  with  eyes ;  antennae  five-segmented,  but  frequently — espe- 
cially in  the  female — with  the  last  three  segments  more  or  less  fused,  caus- 
ing a  three-segmented  appearance ;  sexually  dimorphic  by  the  presence  of 
a  short,  stout  seta  on  the  dorsal  side  of  each  of  the  last  three  antenna!  seg- 
ments ;  dorsum  of  the  thorax  with  the  pleural  ridges  uniting  at  the  meson 
into  a  sclerotic  area  which  incloses  a  slit-like  median  fold  or  pit  which 
probably  represents  the  vestiges  of  the  true  notimi ;  sternal  plate  lacking ; 
legs  of  varying  form,  the  anterior  pair  always  slender  and  with  slender 
claw,  the  middle  and  posterior  pairs  ranging  from  but  little  stouter  than 
the  first  to  much  stouter  and  with  heavy  claws;  abdomen  always  mem- 
branous except  for  the  usual  sclerotization  of  the  ninth  tergite  and  the 
genital  area ;  free  paratergal  plates  present  on  the  fourth  to  sixth  or  fifth 
and  sixth  segments ;  abdominal  setae  always  very  small,  arranged  in  a  single 
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definite  transverse  row  on  each  segment  both  dorsally  and  ventrally ;  gono- 
pophyses  vestigial,  their  position  indicated  chiefly  by  a  row  of  small  setae; 
genitalia  of  the  male  of  a  distinctive  type,  the  parameres  present  and  well 
developed,  inclosing  the  pseudopenis  between  their  apices,  the  penis  borne 
at  the  apex  of  a  sclerotic  tube  of  varying  form,  the  preputial  sac  not  evident. 

Hosts,  Known  only  from  old-world  monkeys  of  the  group  Cynomorpha. 

Type  of  the  Genus.  Pedicinus  longiceps  Piaget  (  =  P.  turygaster 
of  Gervais,  not  of  Burmeister). 

Synonymical  List  of  Names  Previously  Used  in  the  Genus 
Note. — Names  in  italics  are  synonyms  of  the  name  with  which  they  are  coupled. 
The  Eenera  Phthirprdiciiuis  and  Neopedicinut,  being  here  regarded  as  synonyms  of 
Pedicinus,  all  names  previously  used  in  them  are  here   recorded  as   if  used   in 
Pedicintu. 

albidus  (Rudow). 

Hatmalopinui  albidut  Rudow. 
brevicept  Piaget. 

pEdicinus  eurygaster  (Burmeister).   (Part.) 

Pedicinus  longiceps  Piaget.    (I^Ut.) 
colobi  Fahrenholi. 

Pedicinus  longiceps  Piaget 
eurygasler  (Burmeister). 

Pedicinus  brevierps  Piaget.    (Piaget,  part;  Mjoberg,  part;  misidentification.) 

Prdicinus  eurygasler  (Burmeister).    (Piaget,  part.) 

Pedicintu  hngicePs  Piaget.    (Part.) 

Pedicinus  microps  (Nitzsch). 

Pedicinus  piageti  Strocbelt 

Pedieulus  eurygasler  Burmeister. 

Fedicuius  tnicrops  Nitzsch. 

Phlkirpeditinus  micropilosus  Fahrenholz. 

Phlhir pedicinus  microps  (Nitzsch). 
turygaster  (Burmeister),    (Uisidentification.) 

Pedicinus  longiceps  Piaget.   (Part.) 
gracUiceps  Piaget. 

Pedicinus  longiceps  Piaget 
hamadryas  Mjoberg. 
longiceps  Piaget.  (Part.) 

Pedicinus  breviceps  Piaget.    (Part.) 

Pedicinus  calobi  Fahrenholi, 

Pedicinus  turygaster  (Burmeister).    (Gervais;  Piaget,  part;  misidentificatian.) 

Pedicinus  graciliceps  Piaget. 

Pedicinus  paralUliceps  Mj6t>erg. 

Pedicinus  paratleliceps  var.  colobi  Fahrenholz. 

Pedicinus  rkesi  Fahrenholi. 

Pedicinus  vulgaris  Fahrenholz. 
microps  (Nitisch). 

Pedicinus  eurygaster  (Burmeister). 
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microfiilojut  (Fahrenhob). 

Pedicinus  eurygaster  (Bunneuter). 
obtusus  (Rudow). 

Haematopinua  obtuiUi  Rudow. 
paraUeticeps  Ujoberg. 

Pedicinui  longiceps  Piaget. 
parattelicrpi  var.  colobi  Fahrenholz. 

Pedicitius  longiceps  Piaget. 
patas  (Fahrenholz). 

Neopedicinus  pattu  Fahrenbolx. 
piagtti  Stroebelt. 

Pedicinus  eurygaster  (Burmeistcr). 
rhesi  Fahrenhdz. 

Pedicinus  longiceps  PiageL 
vulgaris  Fahrenholz. 

Pedicinus  longiceps  Fiaget. 

Notes. — The  available  material  r^resenting  the  three  nained  genera  Ptdicvmi, 
Phlhirpedicimts,  and  Ntopedieiims  has  been  very  extensive,  although  it  still  leaves 
something  to  be  desired.  It  has  been  sufficient  at  least  to  pennit  the  clearing  awajr 
of  the  more  important  nomenclatorial  prcdilems  and  a  substantial  basis  tor  further 
studies  is  now  available.  Fortunately,  this  material  has  included  speciineiis  not  only 
from  captive  monkeys  but  from  animals  in  the  wild  state  as  well. 

The  literature  on  these  monkey 'in  testing  species  is  beset  with  errors  fram  iti 
very  beginning.  The  genus  Prdiciiait  itself  was  M-iginally  based  upon  a  species  vhidi 
was  obviously  misidentified.  The  work  of  Fiaget  involved  the  confusion  of  two 
species,  even  in  the  same  slide  preparation,  and  the  identification  of  them  under  four 
different  names.  Later  authors  have  added  to  the  tangle  until  there  have  been 
established  fourteen  names  for  what  are  here  recognized  as  but  five  clearly  defined 
species,  and  three  generic  names  for  what  is  here  regarded  as  but  a  single  genu. 
These  errors  have  undoubtedly  arisen  chiefly  from  the  fact  that  the  character! 
which  mark  the  species  are  somewhat  obscure,  that  the  insects  make  very  unsatis- 
factory slide  preparations,  and  that  authors  have  seiied  upon  the  most  tHvial  ol 
details  as  bases  for  their  proposed  names. 

Some  question  will  arise  as  to  the  selection  of  the  genotype  for  Pedkiniti.  As 
will  later  be  shown,  the  species  idenlified  by  Gervais  as  the  Pedieulus  mrygastrr  of 
Burmeistcr  and  utiliied  as  the  type  of  the  new  genus  Pedicmtu  is  obviously  mis- 
identified,  being  in  the  present  writer's  opinion  the  species  later  described  by  Fiaget 
as  Ptdicitnu  longiceps.  What,, then,  is  the  t)rpe  of  Pedicinusf  Is  it  the  species  which 
Gervais  had  at  hand  or  is  it  the  species  which  he  supposed  he  had?  The  matter  is 
of  nomenclatorial  importance,  for  these  two  species  would  in  the  opinion  of  some 
authors  belong  to  different  genera,  the  species  described  by  Burmeister  being,  in  the 
(pinion  here  adcftled,  that  which  has  since  been  utilized  as  the  type  of  Phthirpedicima. 

The  International  Code  of  Zoological  Nomenclature  is  silent  in  regard  to  this 
problem  and  no  decision  of  the  International  Commission  covering  it  has  yet  been 
promulgated. 

The  view  is  here  adopted  that  the  type  of  the  genus  Prdicimu  is  properly  that 
species  which  Gervais  actually  had  before  him  and  upon  which  he  based  his  gemis, 
□ot  the  species  which  be  erroneously  supposed  that  he  had.    By  this  procedure  w> 
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change  in  the  application  of  the  name  Pedieiauj  will  be  produced,  even  if  the  genus 
Phthirptdicimis  be  accepted. 

Neither  Phthirpedteiniu  FahrnAoli  nor  Ntoptdicituts  Fahrenholi  is  here  ac- 
cepted as  valid.  The  former  waa  named  for  the  reception  of  species  in  wliich  the 
claws  of  the  middle  and  posterior  legs  are  stout  and  heavy  and  but  two  pairs  of 
paratergites  are  present.  The  Utter  was  established  for  species  with  claws  of  this 
same  type  but  with  three  pairs  of  paratergites.  Pedicmus  was  thereby  restricted  to 
species  with  all  the  legs  and  claws  essentially  similar  and  with  three  pairs  of  para- 
tergitei.  It  does  not  appear  that  anything  is  to  be  gained  1^  these  divisions.  The 
few  known  species  are  all  obviously  closely  related  members  of  a  common  stock 
and  constitute  a  well-defined  and  homogeneous  group  which  expresses  nicely  the 
concept  of  a  gemis  that  is  adhered  to  throughout  this  series  of  papers. 

1.  Pedicinus  longiceps  Fii^t 
Figs.  293,  294,  295,  296  D 

1844.  Ptdkin%s  ettrygatter  (Bnrmeistcr),  Gervais,  in  Walckenaer,  Histoire  luitureBe 

dts  insrclti  oflirtt,  3:  301 ;  pL  48,  figs.  1,  lb.  (Misidentification.) 
1869.  f  Haemalopinus  obliuiu  Rudow,  ZeiUekrift  fur  dm  getamten  Naliirmstt»- 

ttkafUn,  23:  169. 
1880.  Pediciniu  twygtuter  (Gervais),  Piaget.  Les  Pedieulines,  pp.  630-32;  pL  51, 

fig.  6.    (Part;  misidentification.) 
1880.  Pedieimu  longiceps  Piaget,  ibid.,  p.  632;  pi.  51,  fig.  7.   (Part.) 
1880.  Prdicinus  brevicepi  Piaget,  ibid.,  pp.  632-33;  jd,  52,  fig.  1.    (Part) 
1885.  Pedicinus  gradliceps  Piaget,  ibid..  Supplement,  pp.  141-42;  pi.  IS,  fig.  2. 
1908.  Pedicinus  eurygasttr  ((Nervals)  [sic],  Dalla  Torre,  "Anoplura,"  in  Wytsmon't 

Centra  instetorum,  p.  9. 
1908.  Pedicinus  longiceps  Piaget,  Dalla  Torre,  UAd.,  p.  9. 
1910.  Pedicinus  paralleliceps  Mjoberg,  Arkiv  for  Zoologt,  6:  174-76;  fig.  88. 
1910.  Pedicinus  breviceps  Piaget,  Mjoberg,  ibid.,  p.  172.    (Part;  misidentification.) 
1912.  Pedicinus  rhesi  Fahrenholx,  Zootogitcher  Anstiger,  39:54. 
1912.  Pedicinus  rhesi  Fahrenholi,  Jahresbericht  des  Niedersacksischen  toologitchen 

Vereins  Mu  Hannover,  2-4:  16-19;  pi.  16,  figs.  4-9. 
I91Z  Pedicimu  eurygoster  (Burradster),  Fahrenholi,  ibid.,  pp.  14-15.    (Part) 
1912.  Pedicinus  longiceps  Piaget,  Fahrenholi,  ibid.,  p.  IS.    (Part.) 

1912.  Pedicinus  breviceps  Piaget,  Fahrenholi,  ibid.,  p.  16.   (Part.) 

1913.  Pedicinus  eurygasttr  (Burmeister),  Patton  and  Cragg,  Textbook  of  Medical 

Entomology,  p.  546;  pi.  68,  fig,  1. 
1916.  Pedicinus  breviceps  Piaget,  Ferris,  "Catalogue  and  Host  List  of  the  Ancqilura," 

Proceedings  California  Academy  Sciences  (4),  6:  139.   (Part.) 
1916.  Pedicinus  eurygaster  (Burmeistcr),  Ferris,  ibid.,  p.  139.   (Part) 
1916.  Pedicinus  longiceps  Piaget,  Ferris,  «Wd„  p.  139.   (Part.) 
1916.  Pedicinus  rhesi  Fahrenholi,  Ferris,  Aid.,  p.  140. 
1916.  Ptdietntu  rhest  Fahrenholi,  Fahrenholi,  Arcktv  fur  Naturgeschickle,  St  (AbL 

A) :  Fasc.  11 :  5-6.  32;  figs.  S-6. 
1916.  Pedicinus  vulgaris  FahrenhoU,  ibid.,  p.  32. 

1916.  Pedicinus  oblusus  (Fahrenholi),  ibid.,  p.  33. 

1917.  Pedicinus  parallelicepi    Mjoberg,    Fahrenholi,  lahrbuch   dtr   Hamburgiscken 

Wissensckaftlichen  Anstallen,  34:  Beiheft  2:3. 
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1917.  Pedicinut  paraJMkeps  var,  cotobi  Fahrenholi,  ibid.,  pp.  3,  8. 
1932.  Pedicinut  eurygcuter  (Bunneisttr),  Weroeck,  Annats  da  Academia  BrasStin 
dt  Scuncias,  4: 183;  figs. 

Previous  Records.*   Recorded  by  Gervais,  as  Pedicinus  eurygaster 
(Burm.),  from  Guenon,  Macacus,  and  Cynocephalus.  By  Piagct  (part)  as 


Fic.  293. — Pedieintis  longieeps  Piaget,  male  and   female.    From  specimens  in  the 
Piaget  Collection. 

P.  eurygaster,  from  Inutis  siniciis,  I.  nemestrinus,  and  Macacus  cynomol- 
gus;  as  P.  longieeps  Piaget   (part)   from  Cercopilhecus  pruinosus  and 

'  The  host  names  will  be  cited  throughout  the  discussion  of  the  monker-infestiDg 
species  as  they  have  been  published  or  as  they  occur  on  the  labeb  of  the  specimens 
cited.  The  nomenclature  of  the  monkeys  is  in  a  most  extraordinary  tangle  and  prob- 
ably many  of  the  records  involve  misidentifications  of  the  hosts  or  misapplication  of 
names.  An  attempt  will  be  made  to  clarify  the  host  nomenclature  in  comiection  with 
the  host  list  which  will  appear  in  the  final  parts  of  this  series.  For  the  nomenclature 
of  the  Primates  see  C.  W.  Stiles  and  A.  Hassall,  "Key  CaUlogue  of  Primates  for 
Which  Parasites  Are  Reported,"  UtUUd  Stales  Treasury  Departmtta,  Public  Health 
Service,  Hygienic  Laboratory  Bulletin  No.  152,  1929. 
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Macacus  cynomolgus;  as  P.  breviceps  Piaget  (part)  from  Cercopitkecus 
mono;  as  P.  graciliceps  Piaget  from  unnamed  host.  What  is  possibly  this 
species  was  recorded  by  Rudow  as  Haematopinus  obtusus  from  Semno- 
pithecus  maurus.  Recorded  by  Mjoberg  as  P.  paralleliceps  Mjoberg  from 
Macacus  silenus  and  as  P.  breviceps  from  Cercopitkecus  sp.  Described  by 
Fahrenholz  as  P.  rhesi  from  Macacus  rhesus  and  as  P.  paralleliceps  var. 
colobi  from  Colobus  caudatus.  Recorded  by  Werneck  as  P.  ewygaster  from 
Pithecus  rhesus  and  from  rabbit,  Oryctolagiis  cuniculus.  Apparently  all 
these  records  are  from  specimens  taken  from  hosts  in  captivity. 

Specimens  Examined.  From  the  Piaget  Collection  as  follows :  From 
Semnopithecus  pruinosus,  three  slides,  males,  females,  and  immatures. 
These  may  be  accepted  as  co-types  of  the  species  and  from  among  them  the 
lecto-holotype  should  be  chosen.  Two  slides  from  "Cercopitkecus  cyno- 
molchus  (Java)."  Two  slides  labeled  "Pedicinus  graciliceps  sur  un  singe?" 
which  undoubtedly  contain  the  types  of  this  species.  A  slide  of  immature 
specimens  labeled  "Pedicinus  breviceps  sur  un  Cercopitkecus  mom 
(Guinee)."  A  slide  labeled  "Pedicinus  eurygasler  Gerv,  sur  un  Macacus 
cynomolgus,"  containing  a  male  and  immature  specimens  of  P.  hngiceps 
in  company  with  a  male  of  the  species  here  regarded  as  P.  eurygasler;  a 
slide  with  the  same  data  containing  a  female  of  eurygaster  and  males  and 
females  of  longiceps;  four  slides  with  the  same  data  and  containing  males, 
females,  and  immatures  of  longiceps.  A  slide  labeled  "Pedicinus  eurygaster 
Gervats  sur  un  Inuus  nemestrinus,"  and  containing  immatures  and  one 
adult  male. 

From  the  Berlin  Museum,  three  slides  determined  by  Falirenholz  as 
Pedicinus  rhesi  Fahrenholz,  these  including  a  male  and  a  female  from 
Cynopitkecus  mger.  Zoological  Garden,  Berlin,  and  immature  specimens 
from  Cercopitkecus  griseo-viridis. 

From  the  Hamburg  Museum  a  slide  labeled  as  from  "Semnopithecus 
maurus,  A.  Poppe  det.  1881/2."  These  are  from  the  type  host  of  Rudow's 
Haematopinus  obtusus,  and  as  others  of  Rudow's  supposed  types  are  in 
the  Hamburg  Museum  it  is  possible  that  they  are  the  tj^es  of  obtusus. 

Immature  specimens  from  the  type  lot  of  P.  paralleliceps  Mjoberg  and 
two  females  labeled  "Typen"  of  P.  paralleliceps  colobi  Fahrenholz  have 
been  available  through  the  kindness  of  the  Hambut^  Museum. 

Other  specimens,  as  follows,  have  been  examined: 

Cercopitkecus  diana,  no  data  (British  Museum) ;  Cercopitkecus  pyge- 
rythraeus,  Rustenberg  District,  Transvaal,  G.  A.  H.  Bedford ;  Cercopitke- 
cus sp.,  Hambui^  Zoological  Garden,  26:  XIII :  1911  (Hamburg  Museum) 
and  Lagos  Laboratories,  Nigeria  (British  Museum). 

Macacus  arctoides,  Zoolc^cal  Garden,  Washington  (United  States 
National  Museum) ;  Macacus  rkesus.  Zoological  Garden,  London  (British 
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Museum  and  Moiteno  Institute) ;  Macacus  speciosus,  Shtnano 
Japan,  S.  Nakayama  (Stanford  University). 

Nasalis  larvalis,  Kuching,  Borneo  (British  Museum). 


Fig.  294.— P^rficiBw  longiceps  Piaget:  A,  antenna  of  female;  B,  antenna  of  male; 
C,  genital  region  of  female;  D,  head  of  female;  E,  head  of  male; 
F,  paratergal  plate ;  G,  portion  of  dorsum  of  thorax ;  H,  genital  plate  of 
male ;  /,  anterior  tibio-tarsus ;  /,  middle  or  posterior  tibio-tarsus,  with 
detail;  K,  genitalia  of  male. 

Pitltecus  aduslus,  Telok  Besar,  Tenasserim  (U.S.N.M.  124286) ; 
Pitkecus  mindanensis,  Mt.  Apo,  Mindanao,  Philippine  Islands  (U.S.N.M. 
125319) ;  Pithecus  mindorus,  Mt.  Halcon,  Mindoro,  Philippine  Islands 
(U.S.N.M.  144675) ;  Pithecus  martini.  London  Zoological  Garden  (Brit- 
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ish  Museum)  ;  PUkecus patas,  no  data  (British  Museum) ;  Pilkecits  rhesus, 
Kotihar,  Kashmir  (U.S.N.M.  173812)  ;  Pilhecus  sp.,  Kashmir  (U.S.N.M. 
63471).  West  Sumatra  (U.S.N.M.  114559),  Chance  Island,  Mergui  Archi- 
pelago (U.S.N.M.  104439). 

Presbytis  sanctorum,  Sullivan  Island,  Mergui  Archipelago  (U.S.N.M, 
124113). 

Semnopithecus  entellus,  London  Zoological  Gardens  (British  Museum) . 

"Monkey,"  Alabang,  Philippine  Islands,  W.  B.  Mitzmain  (British 
Museum) ;  Miri,  Sarawak  (British  Museum). 

"Java  Monkey,"  Lagos  Laboratory,  Nigeria  (British  Museum). 

Female  (Fig.  293).  Length  attaining  2.5  mm.  Head  (Fig.  294D) 
elongate  and  slender,  the  fore  head  sharply  rounded ;  the  sclerotic  areas 
forming  a  curved  band  across  the  dorsum  of  the  fore  head  and  longi- 
tudinal lateral  areas  on  the  hind  head;  eyes  distinct,  one  faceted;  an- 
tennae (Fig.  294  A)  with  the  last  three  segments  partially  fused.  Thorax 
with  the  prothoracic  and  mesothoracic  coxal  condyles  united  by  a  longi- 
tudinal bar  (Fig.  294  G).  Legs  all  with  slender  claws,  the  tibio-tarsus 
of  the  fore  legs  (Fig.  294/)  longer  and  relatively  more  slender  than 
that  of  the  middle  and  posterior  legs  (Fig.  294/).  Abdomen  with  the 
setae  of  the  transverse  rows  numerous  and  set  closely  together,  the  lateral 
margins  both  dorsally  and  ventrally  with  scattered  setae.  Paratet^al  plates 
present  on  the  fourth  to  sixth  segments,  only  slightly  sderottc  except  for  a 
small  median  area  (Fig.  294  F).   Genital  plate  (Fig.  294  C)  very  small. 

Male  (Fig.  292).  Length  attaining  1.75  mm.  Head  (Fig.  294£) 
shorter  and  stouter  than  that  of  the  female,  the  antennae  (Fig.  294 B) 
clearly  five-segmented.  Abdomen  essentially  as  in  the  female.  Genitalia 
(Fig.  294K)  of  a  distinctive  form,  the  basal  plate  (bp)  about  as  long 
as  the  parameres  and  deeply  bifid  posteriorly,  the  parameres  (par)  acutely 
pointed  and  inclosing  the  rather  narrow  pseudopenis  (pp),  the  penis  (p) 
in  the  form  of  an  eloi^ted  tube,  slightly  expanded  at  the  apex  and 
forming  a  flat,  truncate  anterior  process  between  the  arms  of  the  basal 
plate;  genital  plate  (Fig.  294  H)  quite  small. 

Notes. — It  is  only  the  opportunity  of  exjunimng  the  types  of  the  species  de- 
scribed by  Piaget,  M'ibbetg,  and  FahrenhoU  that  has  made  possible  the  unravelling 
of  the  tangle  associated  with  this  species,  a  tangle  that  has  effectually  blocked  prog- 
rcss  in  the  study  of  the  systematics  of  this  group.  To  explain  the  situation  it  is 
necessary  to  go  back  to  the  description  of  Pediettltu  turygatltr  Burmeiiter,  the  first 
of  the  monkey- infesting  forms  to  be  named. 

While  the  original  description  of  Pediculut  eurygasttr  is  very  inadequate,  it  defi- 
nitely indicates*  the  presence  of  two  pairs  of  paratergal  plates  and  the  name  must  be 
applied  to  a  species  with  this  character.  Such  a  species — and  apparently  only  one  such 


.  tpiraculij  tegmenlt  quarti  et  quinti  promtHentibiu  fiucis." 
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— exists  and  is  here  recosnized  under  the  name  of  Peiicituu  eurygasler  (Bunndster). 
It  is  evident  that  the  species  upon  which  Gervais  based  the  genus  Pedkiiuu  and 
which  he  recorded  as  the  turygaster  of  Bunneister  was  misidentified,  it  being  clearlj 
figured  as  possessing  three  pairs  of  paratergal  plates.  Later  authors  failed  to  note 
this  discrepancy  and  perpetuated  the  mis  identification. 


Fig.  295. — Pedteintis  longietps  Piaget :  A,  first-stage  nymiA ;  B,  detail  of  apex  of 
abdcanen  of  same;  C,  abdomen  of  penultimate-stage  nymph. 

Rudow  (1869)  complicated  the  situation  by  naming  two  new  species  from 
monkeys,  both  included  by  him  in  Hatmatopinus.  One  of  diese,  H.  dfbidus,  is  here 
recognized  as  a  valid  species  and  will  be  dealt  with  later.  The  other,  H.  obtusus, 
from  SemnopithecMs  maunu,  is  undoubtedly  a  Pediciniu,  It  is  possible  that  the 
specimens  from  this  host  recorded  above  as  received  from  the  Hamburg  Museum 
arc  the  actual  types  of  obtustu,  (or  others  of  Rudow*!  types  are  in  this  museum.  If 
their  validity  could  be  established  the  name  obttuui  would  have  to  be  recogniied  and 
would  replace  the  name  longietps  which  is  here  utilized.  However,  the  facts  are 
not  established  and  it  seems  unreasonable  to  displace  a  name,  the  applkation  of 
which  is  definite,  on  such  dubious  grounds. 

But  the  greatest  complications  are  those  for  which  Piaget  was  respcxisible.  His 
material  has  been  remounted  by  the  writer  and  put  into  condition  for  study.  It  in- 
cludes but  two  species,  but  these  were  recorded  by  Piaget  under  four  specific  names, 
three  of  which  were  new.  One  species,  P.  gracilictpt  Piaget,  was  based  upon  pure 
material,  but  each  of  the  others  included  both  actual  species,  they  being  included  even 
in  the  same  slide  preparations.  It  appears,  furthermore,  that  Piaget  was  confused  as 
to  the  difference  between  adult  and  immature  specimens  and  that  his  ligurc  of  P,  brrvi- 
ceps  was  based  upon  the  head  of  one  species  and  the  body  of  another.  It  remains 
to  the  present  author,  as  the  first  reviser,  to  select  lectotypes  which  will  fix  the 
status  of  these  species.  This  has  been  done,  keeping  in  mind  the  evidence  afforded  by 
Piaget's  descriptions  and  records,  with  the  following  resuhs: 

Pedicinus  longietps,  as  identified  by  Piaget,  is  represented  by  specimens  from 
Stmnopilktcus  prtanosut  and  Maeaeus  cynctnotgut.    Accepting  the  hint  given  t^ 

[SIO] 


ibvCoogIc 


KONOCSAPH  OF  THE  SUCKING  LICB  41 

Piaget  as  to  the  ipeciiiMfu  upon  which  ha  coodmions  were  chiefly  based,  the  lecto- 
tjpes  mar  be  chosen  from  the  first  tot,  and  the  name  wilt  stand  on  this  selection, 
although  this  material  includes  also  specimens  of  what  is  here  considered  to  be 
Ptdieinus  eurygatttr  (Burm.). 

PedicimiS  gracilkeps  Pi^et,  which  was  described  five  years  later,  is  identical 
with  P.  longictps  as  here  fixed,  the  supposed  differences  bdng  nonexistenL 

P.  longieeps  is  the  common  species  with  three  pairs  of  paratergal  plates  occurring 
upon  monkeys  in  zoological  gardens.  It  may  therefore  reasonably  be  accepted  as  die 
species  which  was  erroneously  identified  by  Gervais  as  the  PediciUtu  etirygasttr  of 


However,  the  complications  continue.  Fahrenholz,  recognizing  certain  of  the 
facts  presented  above,  althougli  not  in  possession  of  material  which  could  clarify  the 
situation,  considered  that  the  Peikimu  eurygaster  of  Piaget,  based  upon  the  speci- 
mens from  Inmu  nemeitrimu,  being  a  misidentification,  was  without  a  name  and 
renamed  it  Pedkituu  vutgarit.  He  also  named  as  new  Pedkitau  rhtsi,  but  himself 
later  placed  this  as  a  synonym  of  P.  parallelictpt  Mjoberg.  Further,  he  named  A 
P.  poralUlieePs  var.  colobi.  But  all  these  names,  in  the  opinion  here  adopted,  are 
synonyms  of  P.  longietps  Piaget  Wemeck  (1932)  has  recognised  some  of  the  facts 
here  enumerated 

In  the  wide  range  of  material  at  hand  there  is  naturally  a  certain  amount  of 
variation.  There  are  slight  differences  in  head  form  and  in  the  proportions  of  the 
legs,  but  there  appears  to  be  nothing  which  offers  grounds  for  specific  aeparatioa  It 
b  entirely  possible  that  there  exist  minor  strains  or  races  which  upon  gcnetical 
examination  would  prove  to  be  distinct,  but  their  recognition  in  preserved  material 
cannot  be  accomplished. 

Immature  stages  of  this  species  are  well  retirescnted  in  the  material  examined. 
In  the  first  Stage  (F^.  295.i4)  the  paratergal  plates  are  entirely  lacking  and  the 
apex  of  the  abdomen  is  provided  with  a  pair  of  small  sclerotic  spots  (Fig.  295  B). 
The  antennae  have  the  last  three  segments  closely  fused.  What  are  apparently  the 
second  and  third  stages  differ  from  each  other  only  in  siie.  In  these  the  paratergites 
are  well  developed,  there  bdtig  three  pairs  as  in  the  adult,  and  in  addition  there  i^ 
on  the  seventh  and  eighth  segments  a  sclerotic  spot  of  vari^Ie  size  accompanying 
each  spiracle  (Fig.  295  C),  together  with  the  apical  spots  which  were  present  in 
the  first  stage.  There  is  some  variation  in  the  specimens  at  hand,  some  having  the 
spots  of  the  seventh  and  eighth  segments  and  the  abdominal  apex  more  strongly 
developed. 

2.  Pedicinus  albidus  (Rudow) 
Fig.  296 

1869.  Hatmatopitms  albidus   Rudow,    Ztiltckrift    fur  dit   gtsamltn   Naturmtstn- 

sehaften,  34: 168. 
1908.  Haematopimu  T  albidtu  Rudow,  Dalla  Torre,  "Anoplura,"  in  lVytsma»'s  Centra 

Iiutetonim,  p,  11. 
191&  HaetnotopitHU   f  albidtu  Rudow,   Ferris,   "Catalogue  and   Host  Ust  of  the 

Anoplura,"  Proctedingi  California  Academy  Scimees  (4),  6: 141. 
1916.  Ptdicimts  albidus  (Rudow),  Fahrenhols.  Archiv  fOr  NaturgtscMeklt,  81  (Aht 

A>:FascU:33. 
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Previous  Records.   Known  only  from  the  original  record,  from  the 
"Barbary  ape,"  Macaca  sytvanus  (^  Simia  sytvanus,  Macacus  inuus). 


Fig.  296. — Prdicinau  albidia  (Rudow)  :  A,  male ;  B,  genital  region  of  female ;  C,  fore 
head  of  male;  E,  anterior  tibi o- tarsus ;  F,  middle  or  posterior  tibio-tarsus ; 
C,  antenna  of  male ;  H,  genitalia  of  male. 
PtJtcinus  longkepi  Piagct:  D,  fore  head  of  male. 

Specimens  Examined.  Several  males  and  females  from  the  type  host, 
London  Zooli^cal  Garden  (British  Museum)  and  Morocco  (U.S.N.M. 
196984). 

[512] 


ibvCoogIc 


UONOGIAPH  OF  THE  SUCKING  LICE  43 

Female.  In  all  respects  essentially  identical  with  ihat  of  P.  longiceps 
Fiaget,  differing  chiefly  in  the  form  of  the  genital  plate  (Fig.  296B), 
which  is  constantly  much  latter  and  of  trapezoidal  form  with  the  pos- 
terior margin  deeply  emarginate.  Antennae  distinctly  five-segmented. 
Legs  all  with  slender  daw,  the  anterior  tibio-tarsus  (Fig.  296  E)  but 
little  more  slender  than  the  middle  and  posterior  (Fig.  296 F). 

Male  (Fig.  296  A).  Essentially  similar  to  the  male  of  P.  longiceps, 
from  which  it  differs  conspicuously  only  in  the  character  of  the  genitalia 
(Fig.  296H),  the  penis  (p)  being  flattened  instead  of  forming  a  cylin- 
drical tube  as  in  P.  longiceps,  and  the  paramcres  (par)  having  a  strong 
bx)th  on  the  mesal  margin.  The  fore  head  (Fig.  296  C)  is  noticeably 
shorter  and  broader  than  in  P.  longiceps  (Fig.  296 D).  Antennae  (Fig, 
296  Cr)  with  the  usual  modified  setae  and  distinctly  five-segmented. 

Notes.— While  this  species  h  quite  unrecogniable  from  the  original  descrip- 
tion, its  identity  nay  be  r^arded  as  reasonably  established  on  the  basis  of  its  host, 
especially  as  some  of  the  material  examined  originated  from  hosts  uocontaminated 
by  life  in  a  loological  garden.  The  characters  given  are  constant  in  the  two  lots 
of  material  taken  in  different  places  and  at  different  times,  and  the  species  is  quite 
distinct  and  wortiiy  of  recognitioB. 

3.  Pedieinus  hamadryas  Mjoberg 
Fics.  297,  298 

19ia  Pedicimu  hamadryas  Mjoberfir,  Arkiv  for  Zoologi,  6: 172-74;  figs.  86,  87. 
1916.  Ptdieimu*   hamadryas    Mjoberg,    Ferris,    "Catalogue   and    Host    List   of    the 

Anoplura,"  Proceedings  California  Aeadtmy  Scienets  (4),  «:139. 
1916.  Ptdichms  hamadryas  Mjoberg,  Fahrenholz,  Arehiv  fOr  Natvrgtxehiehtt,  9t 

(Abt  A)  :  Fasc  11 :  32. 

Previous  Records.  Known  only  from  the  original  record  by  Mjo- 
berg, from  Hamadryas  sp. 

Specimens  Examined.  Males  and  females  from  the  type  lot,  re- 
ceived through  the  kindness  of  Dr.  Von  Brun  of  the  Hambui^  Museiun, 
and  a  single  specimen  in  the  British  Museum  labeled  merely  "louse  of 
monkey,  Pediculus  hamadriae." 

Female  (Fig.  297).  Length  attaining  2.75  mm.  In  general  charac- 
teristics very  similar  to  P.  longiceps  Pii^et,  differing  tangibly  chiefly  in 
the  form  of  the  legs.  These  are  very  long  and  slender,  with  the  pigmented 
areas  very  sharply  defined,  the  tibio-tarsus  of  the  fore  leg  (Fig.  298/4) 
being  especially  slender.  The  slendemess  of  the  tarsus  of  the  middle  and 
posterior  legs  (Fig,  298  B)  is  a  distinctive  feature.  The  accompanyii^ 
figures  are  to  the  same  scale  as  are  the  corresponding  figures  of  other 
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species.  The  setae  in  the  transverse  abdominal  rows  seem  to  be  distinctly 
fewer  than  in  P.  longiceps. 

Male  (Fig.  297).   Length  2.00  mm.   Head  shorter  and  broader  than 
in  the  female,  the  first  segment  of  the  antennae  much  larger  than  in  the 


Fig.  7S7.—Ptdidiius  hamadryat  Mjoberec,  male  and  female.  From  paratypes. 

female,  the  fore  head  rather  strongly  constricted.  The  l^s  are  similar  to 
those  of  the  female.  Genilaiia  (Fig,  298  C)  differing  from  those  of  P. 
longiceps  in  certain  details:  parameres  (par)  without  an  acirte  point  at 
the  apex,  rather  broad  and  flat;  pseudopenis  (pp)  quite  small  and  nar- 
row; penis  (p)  forming  a  cylindrical  tube  which  is  sharply  pointed  at 
the  apex,  its  basal  prolongation  between  the  arms  of  the  basal  plate  (6^) 
acute  and  not  truncate  as  in  P.  longiceps. 

Note. — While  thii  is  very  ibnilar  to  P.  longietpt  it  is  probably  a  valid  speda. 
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Fig,  298. — Pediettna  hamadryat  Mjoberg:  A,  anterior  tibio-Ursus;  B,  middle  or 
pcwterior  titno-taniu ;  C,  genitalia  of  male. 


4.  Pedicinus  pataa  (Fahrenholz) 
Fic.  300  C 

1916.  Ntoptdkiwus  patas  Fahrenholz,  Archiv  fur  Nalwgttchiciitt,  81  (Abt.  A:  Fasc. 
ll:6-7;pL/,fiK.2;t.f.7. 

Previous  Records.  Known  only  from  the  original  record,  from 
Cercopithecus  patas,  without  indication  of  locality.  The  host,  for  which 
the  name  Erythrocebus  patas  is  apparendy  correct,  is  a  nadve  of  West 
Africa. 

Specimens  Examined.  Several  individuals  from  Erythrocebus 
wkitei,  Guas  Ngishu  Plateau,  British  East  Africa  (U.S.N.M.  162844) ; 
Lasiopyga  kolbi.  Lake  Naivasha,  British  East  Africa  (U.S.N.M.  162844) ; 
Lasiopyga  albogularis  kibonotensis,  Taveta,  East  Africa  (U.S.N.M.). 
On  the  basis  of  hosts  and  the  original  description  by  Fahrenholz,  I  assume 
these  to  be  this  species.  Specimens  in  the  British  Museum  labeled  merely 
"From  Cercopithecus,  Prof.  Minchin,"  represented  only  by  very  poor 
preparations,  appear  to  be  the  same. 

NoTzs. — The  materia]  at  hand,  unfortunately,  is  all  in  veiy  bad  conditioa  nich 
as  to  make  it  impracticable  to  present  complete  figures.   It  b  extremelr  dose  to  the 
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next  to  be  described  and  its  distiiictive  characters  will  be  discnsscd  io  coonectkn 


This  species  has  been  designated  by  Fahrenholz  as  the  type  of  his  genus  NtofitiS- 
ciniit,  the  genus  being  based  upon  the  comtunation  of  three  pairs  of  paratergttei 
with  heavy  claws  on  the  middle  and  posterior  legs.  This  genus  is  not  here  regarded 
as  worthy  of  recognition. 

5.   Pedicinus  ancoratus  n.  sp. 
Figs.  299,  300  A-F,  H,  I 

Specimens  Examined.  Holotype,  a  male,  and  allotype  and  four  para- 
types  from  Presbytis  pullata,  Pulo  Sebang,  East  Sumatra   (U.S.N.M, 


Fig.  TS9.— Pedicinus  ancoratut  a  sp.,  nule  and  female.  From  the  types. 

123070) ;  numerous  paratypes  from  Presbytis  cristata,  Indragin  River, 
East  Sumatra  (U.S.N.M.  113170),  and  Tanjong  Ringsam,  Banka 
(U.S.N.M.  124713) ;  Presbytis  germaini  mandtbularis,  Koh  Chang  Island, 
Stara  (U.S.N.M.  201549) ;  Presbytis  schistacea,  UUb,  Kashmir  (U.S. 
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N.M.  63470) ;  Presbytis  rubicunda  rubida,  Sukadana,  West  Borneo 
(U,S.N,M.  145334) ;  and  a  single  female  doubtfully  referred  to  this 
species,  from  Pygathrix  priamus,  Ceylon  (U.S.N.M.  191986). 


Fig.  300. — Pedictnus  aneoratiu  n.  sp.:  A,  genital  region  of  female:  B,  genital  plate 
of  the  male;  C,  antennae  of  male  and  female;  D,  genitalia  of  male  with 
detail  of  penis ;  E,  anterior  tibio-tarsus ;  F,  middle  or  posterior  tibio- 
tarsus,  with  detail ;  H,  paratergal  plate ;  /,  heads  of  male  and  female. 
Pedicimu  pattu  Fahrenholz :  G,  detail  of  pents. 

Female  (Fig.  299).   Length  2.5  mm.  Head  (Fig.  300/)  relatively 
slender,  with  the  antennae  set  at  about  the  anterior  third,  the  anterior 
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mai^n  of  the  head  smoothly  rounded,  the  occiput  constricted  into  a 
short  neck,  the  markings  of  the  usual  type;  antennae  (Fig.  300  C)  witli 
the  last  three  segments  quite  closely  fused.  Thontx  of  the  fonn  charac- 
teristic of  the  genus,  the  coxal  condyles  not  connected  by  longitudinal 
bands ;  anterior  legs  with  the  tibio-tarsus  (F^.  300  E)  moderately  slender 
and  with  slender  claw;  middle  and  posterior  legs  (Fig.  300 F)  with  the 
tibio-tarsus  stout  and  ilattened,  with  stout  claw  and  with  a  heavily  sclerotic 
area  on  the  inner  face  of  the  tarsus,  this  opposing  a  similar  area  on  die 
daw  (Fig.  300  F,  detail). 

Abdomen  of  the  ordinary  form,  the  setae  rather  sparse  and  witfiout 
marginal  clusters;  paratergites  present  on  s^ments  four  to  six,  their 
posterior  half  (Fig.  ZOO H)  stroi^ly  sclerotic;  genital  plate  (Fig.  299  A) 
of  a  distinctive  form  as  shown. 

Male  (Fig.  299).  Length  1 . 75  mm.  In  genera]  closely  resembling  the 
female,  but  with  the  head  (Fig.  300/)  shorter  and  broader,  the  antennae 
(Fig.  300  C)  of  the  typical  form,  with  the  third  and  fourth  s^meots 
quite  closely  fused.  Genitalia  (Fig.  300 D)  distinctive  by  reason  of  the 
peculiar  form  of  the  penis  (p)  which  is  strongly  produced  anteriorly 
between  the  arms  of  the  basal  plate  (.bp),  with  its  posterior  prolongatioii 
short,  strongly  sclerotic,  and  with  distinct  lateral  points,  the  form  of  this 
su^esttng  the  specific  name ;  paranwres  (par)  with  their  apices  truncate 
and  inck>sing  the  broad  pseudopenis  (pp).  Genital  [^ate  (Fig.  300£) 
relatively  large. 

Notes. — This  species  is  very  close  to  that  whkh  is  here  coiui<]ered  to  be  P.  fatu 
(Fahrenholz),  the  one  precise  and  definite  difference  being  {oand  in  the  form  of  Ae 
penis.  All  the  specimens  at  hand  from  hosts  of  the  genus  Pretbytu  agree  in  tnTiog 
the  penis  of  the  foiTD  described,  while  all  those  which  Mem  to  be  P.  palat  agree  in 
lacking  the  lateral  processes  (Fig.  300  G^.  There  are  other  apparent  but  slight  dif- 
ferences, the  specimens  of  patas  having  the  head  larger  and  more  slender  and  ai>- 
parently  lacking  the  short  "neck"  which  occurs  in  other  species,  the  head  having  the 
appearance  of  rising  from  the  dorsal  aspect  of  the  thorax  as  noted  bjr  FlhreohoU. 
None  of  the  available  specimens  of  P.  pattu  show  adequately  the  form  ol  the  gesitil 
plate  in  the  female. 

Some  specimens,  including  unfortunately  but  poor  preparations  of  females  onlji 
It^led  as  "found  on  cats  and  dogs  tq*  hospital  assistant,  sent  by  Acting  Consul  H.  A. 
Attewill,  Teng  Yack,  China,  1911—147,''  in  the  British  Musemn,  may  be  P.  aneonhu. 

6.   Pedicinus  pictus  n.  sp. 
Figs.  301,  302 

Matekial  Exauined.  Holotype,  a  male,  and  allotype  and  numerous 
paratypes  from  Colobus  caudatus,  Mt.  Kenya,  British  East  Africa 
(U.S.N.M.  163125).  Paratypes  from  the  same  host  and  from  Pygaiktix 
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entettus,  Londoa  Zoolc^cal  Gardens  (British  Museum).    The  normal 
host  is  in  alt  probability  Cohbus  caudatus. 

Female  (Fig.  301).  Length  2.00  mm.  Head  (Fig.  302  £)  with  the 
antennae  set  at  about  one-third  of  the  length  fron  the  anterior  apex,  the 


Fig.  XR.—Ptdieimu  picUu  a.  sp.  From  the  types. 

eyes  slightly  behind  the  middle ;  fore  head  sharply  parabolic ;  occiput  con- 
stricted into  a  distinct  neck;  markings  those  common  in  the  genus;  an- 
tennae (Fig.  302//)  quite  distinctly  iive-segmented.  Thorax  with  the 
pleural  ridges  uniting  into  a  median  sclerotic  area,  the  lateral  mai^ins 
without  bands  connecting  the  condyles.  Legs  short,  the  tibio-tarsus  of 
the  fore  1^  comparatively  slender  and  with  slender  claw  (Fig.  302 F), 
that  of  the  other  legs  ( Fig.  302  G )  stout,  with  stout  claw  and  with  two 
or  three  sclerotic  ridges  across  the  inner  face  of  the  tarsus  at  the  base  of 
the  claw. 

Abdomen  rather  short  and  rotund  in  the  specimens  at  hand,  the 
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paiatergites  and  the  genital  plate  and  dorsal  areas  of  the  ninth  s^ment 
strongly  sclerotic  and  pigmented.  Setae  arranged  in  closely  set  rows. 
Paratergites  with  free  margins  (Fig.  302B)  present  on  the  fourth  to 
sixth  s^fments,  the  seventh  to  eighth  with  an  irregular  sclerotic  plate 


Fig.  302.— Pedkinut  piclus  a.  sp.:  A,  genitalia  of  mak ;  B,  paratergal  plate ;  C,  geni- 
tal region  of  female;  D,  head  of  male;  £,  head  of  female;  F,  anterior 
tibio-taraus ;  G,  middle  or  posterior  tibio-tarsus ;  H,  antenna  of  male ;  /, 
antenna  of  female. 

without  free  margins  caudad  of  the  spiracle.  Genital  plate  (Fig.  302  C) 
relatively  very  targe,  of  a  distinctive  and  constant  form;  between  the 
gonopophyses  and  the  apex  a  pair  of  moderately  sclerotic  transverse  plates. 
Male  (Fig.  301).  Length  1.75  mm.  In  general  closely  resembling 
the  female,  the  head  (Fig.  302  Z>)  somewhat  shorter  and  stouter.  An- 
tennae  (Fig,  302//)   with  the  usual  modified  setae  on   the   last  three 
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Cenitalia  (Fig.  302-4)  distii^uished  especially  by  the  fonn  of 
the  penis  (p)  which  is  prolonged  anteriorly  far  up  between  the  arms  of 
the  basal  plate  (bp),  while  its  posterior  prolongation  is  exceedingly 
small;  parameres  (par)  blunt  tipped,  inclosing  the  rather  narrow  pseudo- 
penis  ipp). 

NoTSs. — This  ipecies  a  evidently  quite  doaely  related  to  P.  patax  (Fahrenbolz), 
being  marked  chiefly  by  the  paratergsl  plates  of  the  seventh  and  eighth  scgmentt. 
The  pigiDentation  of  the  jclerotic  areas  is  unusuall]'  strong  for  a  spedes  of  this 
genus  and  has  suggested  the  name. 

Certain  specimens  at  hand,  includiog  a  single  male  from  Colobtu  kirkii,  no  data 
(U.S.N.U.  16604),  and  males  and  females  from  Colobtu  sp.,  Zanzibar  (Uolteno  In- 
stitute), differ  from  P.  piclut  in  lacking  the  paratergitcs  of  the  seventh  and  eighth 
segments  and  in  having  the  head  noticeably  short  The  material,  however,  is  poor 
and  for  the  present  I  can  do  nothing  more  than  place  it  at  near  P.  picliu. 

Specimeni  rcpresentiDg  the  last  immature  stage  of  P.  piclut  are  at  hand.  Ther 
apparently  lack  the  paratergites  of  the  seventh  and  eighth  segments  and  possess  a 
pair  of  terminal  sclerotic  areas ;  otherwise  they  are  very  similar  to  the  adults, 

7.  PedicinuB  eurygaster  (Burmuster) 

Figs.  303,  304,  305 

1838.  Ptdiculus  ettrygotltr  Bunneister,  Gtntra  Instctorvm,  Rhynchola,  Sptdtt  21. 
1864.  PedicvUu  microps  Nitzsch,  Giebel,  Zeittehrifl  fir  dU  gttamitn  Satwrmsstt^' 

sehafltn,  23:32. 
1874.  Pedicintu  eurygaster  (Burmeister),  Gidiel,  tnsteto  EptMoa,  p.  32. 
1880.  Ptdicimu  turygasler  (Burmeister),  Piaget,  Let  Pedkutmtt,  p.  63a   (Part) 
ISSa  Ptdicintu  Ifmgicepi  PiBKet,  ibid.,  p.  632.    (Part.) 

1880.  Ptdicinut  brevicept  Piaget,  itnd.  (Part) 

1881.  Pedicinus  piageli  Stroebelt,  Jahresbtrickt  dtr  goologischtn  Stelion  da  vwjt- 

fiilitcfun  provinaiol-VtTtiiu  fir  Witttntchafl  wd  Kumi,  9:82;   sA.   1, 

fig.  3. 
1906.  PtdicitiMS  mrygatttr  Gervais,  Dalla  Torre,  "Anoplura,"  in  Wytsman't  Gtntro 

tiutctorvm,  p.  9.    (Part) 
1908.  Pedieintu  hngietpi  Piaget,  Dalla  Torre,  ibid.    (Part) 
1908.  Ptdicirtuj  brrvietpt  Piaget,  Dalla  Torre,  ibid.  (Part) 
1910.  Pedieirms  brtvictpt  Piaget,  Ujoberg,  Arkw  fur  Zoologi,  6: 172.    (Part;  mil- 

identificatioa} 
1912.  Phthirpedicinus  micropilosut  Fahretdioli,  Zoologiichtr  Aiueiger,  39:  S5. 
1912.  Pklhirprdicitiut  micropi  (Nitisch),  Fafarenholz,  ibid. 
1912.  Pktkirptdicinui  micropilottts  Fahrenholi,  Fahrenhoir,  JakrttbtrieM  dtt  Nitdtr- 

tikktitchtn  aootogitchtn  Vertint  *u  Hannover,  2—4 :  23 ;  pi  I,  figs.  1-3. 
i9l2.  Phthirptdieima  mieropt  (Nitzsch),  Fahrenholz,  ibid.,  pp.  25,  28. 
1912.  Phlkirptdieimu  piagtii  (Strod)elt},  Fahrenholz,  ibid.,  pp.  27,  28. 
1916.  Phtkirpedicirmt  mieropUotui  Fahrenholi,  Ferris,  "CaUlogue  and  Host  List  of 

the  Anoplura,"  Proettdings  California  Academy  Sciencet  (4),  6: 140. 
1916.  Ptdicinut  longieepi  Piaget,  Ferris,  ibid.,  p.  139.  (Part) 
1916.  Pedicinut  brevieept  Piaget,  Ferris,  Slid.   (Part.) 
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I91&  Ptdiciniu  eurygtuttr  (Bunneiater),  Fcrrii,  Aid.  (Part) 
1916.  Phtkirpedieinus  mierofs  (KitzKh),  Ferris,  ibid.,  p.  14a 
1916.  P\thirpediciiim  piagtti  (Stroebdt),  Ferris,  ibid.,  p.  141. 

1916.  Pktkirpedieimu    mieropilotiu    Fahrenhok,    Fihrenlialx,    Archiv    fir    Natwr- 
gttekiehle,  81  (Abt  A)  :  Fasc.  11 :  4,  32;  tf.  3^. 

1916.  Pktkirptdicimu  eurygasttr  (Burmeister),  Fahrenholz,  ibid.,  p.  32. 

1917.  Pklhirpedicinut    mieropUosut    Fahrenholi,    Fahrenbolz,    /aMmch    der   Ham- 

burgitcktn  wiiHtuehafiliehtn  Anstalttn,  34:  Beiheft  2:3. 

Previous  Records.  Originally  recorded  by  Bunneister  from  Inuus 
sinicui.  Recorded  by  Piaget,  as  Pedtcinus  eurygaster  (part),  from  Maca- 
cus  cynonu^gtu;  as  P.  tongiceps  (part)  from  Cercopithecus  cynomolgus; 
as  P.  breviceps  (part)  from  Cercopithecus  mono.  Recorded  by  Stroebdt, 
as  P.  piageti,  from  Macacui  erythraeus;  by  Mjoberg,  as  P.  breviceps,  from 
Macactu  sUenus;  by  Fahrenholz,  as  Phtkirpedieinus  tmcropilosus,  from 
Macacus  rhesus,  M.  silenus,  and  Cercopithecus  sp.  All  these  rectal  ap- 
pear to  have  been  from  hosts  in  zoological  gardens. 

Speciuens  Examined.  In  the  Piaget  Collection.  Two  adult  females, 
labeled  as  "Pedicinus  breviceps,  sur  un  Cercopithecus  tnona  (Guinee)." 
These  must  be  r^[arded  as  indudit^  the  actual  type  of  breviceps,  other 
specimens  bearing  the  same  data  being  immatm'es  of  what  is  here  re- 
garded as  P.  longiceps.  Three  females  labeled  as  "Pedicinus  longiceps, 
Cercopithecus  cynomokhus  (Natouna)."  One  male  and  oat  female  on 
diCFerent  slides,  labeled  as  P.  eurygaster  (Burmeister),  mounted  with  speci- 
mens of  P.  longiceps,  from  "Macacus  cynomolgus." 

Specimens  from  the  Hamburg  Museum  determined  by  Fahrenholz  as 
Phthirpedicinus  micropilosus  Fahrenholz,  from  Macacus  silenus,  Hambu^ 
Zoological  Garden. 

Other  specimens  as  follows:  Macacus  rhesus,  London  Zoological 
Garden  (British  Museum) ;  Pitkecus  rhesus,  Kotihar,  Kashmir  (U.S. 
N.M.)  ;  Macacus  fascicularis,  Geneva,  1912,  A  Ghidini  (British  Museum) ; 
PUhecws  adustus,  Tclok  Besar,  Tenasscrim  (U.S.N.M.  124286)  ;  Pithecus 
mindorus.  Mt.  Halcon,  Philippine  Islands  (U.S.N.M.  144675) ;  Pithecus 
sp..  Chance  Island,  Mergui  Archipelago  (U.S.N.M,  10440) ;  Semnopithe- 
cus  entellus,  London  Zoological  Garden  (British  Museum)  ;  Rhinoptthecus 
concolor.  South  Pagi  Island  (U.S.N.M,  121660)  ;  Cynomolgus  cynomol- 
gus, Hamburg  Zoological  Garden  (Hamburg  Museum)  ;  "Martin's  Cerco- 
pithecus" and  without  indication  of  host,  London  Zodl<^cal  Garden 
(British  Museum) ;  "Java  monkey,"  Lagos  Laboratory,  Nigeria  (British 
Museum). 

Female  (Fig.  303).  Ler^  1.5  mm.  Head  (Fig.  304.4)  relativdy 
small,  the  fore  head  short  and  rounded ;  markings  much  reduced  except 
for  the  dorsal  band  of  the  fore  head;  antennae  (Fig.  304 £)  with  the  last 
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three  segments  fused.  Thorax  (Fig.  304  i/)  without  a  lateral  band  unh- 
it^  the  condyles.  Anterior  l^s  with  the  claw  (Fig.  304  Z))  slender  and 
the  tibio-tarsus  relatively  so;  middle  and  posterior  legs  (Fig.  304 E)  with 
the  tibio-tarsus  stout  and  flattened,  the  claw  stout,  the  tarsus  with  three 
distinct,  sclerotic  ridges  on  its  inner  (ace  (Fig.  304  E,  detail). 


Fig.  303. — Pedicinus  eurygatler  (Burmeister),  mak  and  female.    From  spedmau 
from  "Cynomolgus  cynomolgus,"  Hamburg  Zoological  Garden. 

Abdomen  with  the  setae  very  small;  paratergites  (Fig.  305  C)  present 
Ml  only  the  fifth  and  sixth  segments,  small,  their  outer  angle  projecting 
from  the  abdomen ;  seventh  and  eighth  segments  with  from  two  to  four 
slender  mai^inal  setae;  genital  region  (Fig.  304  C)  with  a  small  median 
plate. 

Male  (Fig.  303).  Length  1.2  mm.  Head  (Fig.  304.4)  somewhat 
shorter  and  broader  than  in  the  female;  antennae  (Fig.  304 S)  with  the 
last  three  segments  distinctly  separate  and  each  bearing  dorsally  a  short, 
stout  seta.  Abdomen  as  in  the  female,  but  blunter  at  the  apex.  Genitalia 
(Fig.  304  G)  of  the  general  form  common  to  the  group,  the  apices  of  the 
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parameres  (par)  widely  separated  by  the  broadly  divergent  anns  of  the 
pseudopenis  (PP),  the  penis  (p)  in  the  form  of  an  elongate,  conical  tube, 


Fig.  304. — Ftdiettuu  enrygaster  (Burtneister) :  A,  heads  of  male  and  female;  B. 
antennae  of  male  and  female;  C,  genital  region  of  female;  D,  anterior 
tibio-tarsua ;  £,  middle  or  posterior  tibio-tarsus,  with  detail;  F,  genital 
plate  of  male;  G,  genitalia  of  male;  H,  portion  of  dorsum  of  thorax. 


which  is  produced  as  a  narrow,  flat  plate  between  the  arms  of  the  basal 
plate  {,hp).  Genital  plate  as  in  F^.  304 f, 
[SM] 
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NoTU.— Tbe  idcntificatioa  of  thii  species  with  the  Ptdiailmt  mrygatUr  of  Bnr- 
meiiter  rests  frankly  upon  an  assumption,  but  an  assumption  which  teems  completdr 
justified.  The  oriKUial  description  of  this  spedes  indicates  clearly  that  it  possesses 
but  two  pairs  of  paraterKitcs.  In  all  the  wide  nmge  of  material  examined  in  con- 
nection with  the  preparation  of  this  paper  there  appears  but  one  species  which  pos- 
sesses such  a  character,  and  this  species  is  evideirtljr  very  common  on  various  kinds 
of  mcmkeys  in  zoological  gardens.  By  accepting  the  view  th&t  all  the  spedei  which 
have  been  described  as  possessing  but  two  pairs  of  paratergites  are  identical,  no 
unrecognizable  species  of  this  type  are  left  to  encumber  the  literature,  while  ot}ier- 
wise  P.  turygofttr  (Bumtnster)  and  P.  piagtti  Stroebett  cannot  be  disposed  of. 


Fig.  305. — PeHeitmt  eurygaster   (Burmeister) :  A,  antenna  of    first-stage   nymph; 
B,  first-stage  nymph;  C,  paratergal  plate  of  adult. 

As  has  been  pointed  out  in  connection  with  the  description  of  P.  longiceps  Piaget, 
the  Pedkituu  eurygasttr  of  authors  front  Gervais  to  the  time  of  Fahrenholc  is  a 
mis  identification.  The  Ptdiculus  tnicrops  of  Nitzsch,  which  was  resurrected  hf 
Fahrenholi  widi  the  claim  that  this  name  must  be  recognized,  is,  upon  FahrenhoU* 
later  showing,  strictiy  a  synooyni  of  turygaiitr,  the  latter  having  been  based  Irj 
Burmeister  upon  Nitzsch's  notes  and  figures  and  the  name  micropt  having  been 
published  long  after  turygatter  had  been  validated. 

Pedieintu  piagtti  Stroebelt  is  recognizable  merely  as  a  species  with  but  two 
pairs  of  paratergal  plates,  and  it  is  upon  this  basis  that  it  is  placed  as  a  synonym  of 
eurygaster,   Phthirpedicinus  mieropilosiu  Fahrenholz  is  sunk  on  the  same  basis. 

As  pointed  out  in  the  list  of  specimens  examined,  Piaget  had  this  species 
mounted  on  the  same  slides  with  that  here  recognized  as  P.  longiceps  Piaget  and 
labeled  with  the  names  P.  eurygaster  (Burmeister),  P.  longtceps  Piaget,  and  P.  brevi- 
ceps  Piaget  Under  the  last  name  were  included  specimens  of  what  is  here  consid- 
ered to  be  true  turygaster  and  of  immature  individuals  that  are  considered  to  be 
fongicepi.  The  original  figure  of  breviceps  appears  to  have  been  compounded  from 
these  two  species,  the  head  being  that  of  eurygaster  and  the  abdomen  that  of 
lottgietps. 
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The  only  possible  basis  for  recogmcing  more  than  one  species  in  the  material 
cxamiiKd  is  to  be  found  in  the  fact  that  in  some  specimens,  notably  all  those  in  die 
Piaget  Collection,  there  are  from  three  to  four  long  marginal  setae  on  the  seventh 
and  eighth  abdotninal  segments,  while  in  others  there  are  bnt  two.  It  does  not  appear 
that  this  offers  any  reasonable  basis  for  a  specific  separation. 

The  immature  stages  differ  but  little,  except  in  proportions,  from  the  adult.  The 
apparent  first  stage  is  figured  (Fig.  3053).  The  antennae  of  this  stage  (Fig.  305^) 
have  the  three  terminal  segments  closely  fused.  There  are  no  marginal  sclerotic  areas 
on  the  abdomen,  such  as  appear  in  the  immature  stages  of  P.  longictpt.  The  para- 
tergites  appear  in  what  is  perhaps  the  third  instar,  being  then  of  essentially  die 
same  character  as  in  the  adult. 

Fahrenholi  has  utiliied  this  species  as  the  type  of  his  genus  Phthirpedicimu. 
There  seems  to  be  no  special  reason  for  separating  this  genus  from  Ptdicitms. 


8.  Pediciniu  obtusus  (Rudow) 

1869.  Haemalopiiuu  obtusus  Rudow,  Zettsckrift  fir  4U  ffesamten  Naturmssenschaf- 

Un.  34: 169. 
1906.  Hatmalopinus  T  obtusus  Rudow,  Dalla  Torre,  "Anopluta,"  in  iVytsmait't  Centra 

liutelorum,  p.  11. 
191&  Haematopmus  T  obtusus  Rudow,  Ferris,  "Catalogue  and  Host   List   of  die 

Anoplura,"  Proeetdiitgs  Cattfomia  Academy  Scienees  (4),  6:  141. 
1916.  Pedicinus  obtusus  (Rudow),  Fahrenholi,  Arekiv  fur  Naturgtschickte.  81  (Abt 

A)  :  Fasc  11 :  33. 

Previous  Records.  Known  only  from  the  original  record  by  Rudow, 
from  Sevmopithecus  maiirus. 

Notes. — This  species  is  utterly  unrecognizable  from  the  original  description  and 
has  been  referred  to  Pedkmus  solety  on  the  basis  of  its  host 

As  has  been  pointed  out  in  the  discussion  of  Pedicinus  longiceps  Piaget,  tilie 
writer  has  examined  certain  specimens  from  the  type  host  of  P.  obtusus,  belooginy 
to  the  Hamburg  Museum,  and  it  is  possible  that  these  are  actually  Rudow's  types, 
since  the  supposed  types  of  others  of  his  species  are  in  that  museum.  But  unless  it 
can  be  shown  that  such  is  actually  the  case,  it  would  seem  unjustifiable  to  suppresa 
a  definitely  known  species  in  order  to  recognize  anyAing  as  vague  as  is  P.  obtusus. 
Were  we  dealing  with  species  rigidly  restricted  to  a  single  host  species  and  were 
we  certain  that  the  host  identificaticm  has  been  correctly  made — as  is  not  the  case  in 
connection  with  any  of  the  monkeys — we  should  be  justified  in  taking  such  a  stcp^ 
for  the  probabilities  are  all  in  its  favor.  But  there  is  the  possibility  that  Rudow  had 
some  other  species,  such  as  P.  eurygaster,  which  occurs  conunooly  on  various  monkeys. 

There  seems  nothing  to  do  at  present  but  to  regard  Pediehuu  obtusus  (Rudow) 
at  unrecognizable. 


ibvCoogIc 


ibiGooglc 


ibiGooglc 


STANFORD     UNIVERSITY     PUBLICATIONS 
UNIVERSITY     SERIES 


BIOLOGICAL     SCIENCE 

VoLuus  II  Number 


Contributions  Toward  a  Monograph 
of  the  Sucking  Lice 


Br 

GORDON  FLOYD  FERRIS 
e  Professor  of  Zoology 


STANFORD    UNIVERSITY    PRESS 
STANFORD  UNIVERSITY,  CAUFORNIA 

LONDON:  HUMPHREY  MILFORD 

OXFORD    UNIVERSITY    PRESS 

1935 


ibiGoOglc 


STANFORD     UNIVERSITY     PUBLICATIONS 
UNIVERSITY     SERIES 


BIOLOGICAL    SCIENCES 


No.  1.  Contributions  toward  a  Monograph  of  the  Sucking  Lice.  Part  I.  Gor- 
don Floyd  Ferris,  Instructor  in  Entomology.   52  pages.    32  text  figures,    1920. 

Paper,  51.00;  cloth,  $1.50. 

No.  2.  Contributions  toward  a  Monograph  of  the  Sucking  Lice.  Part  11.  Gor- 
d<m  Floyd  Ferris,  Assistant  Professor  of  Entomology.  82  pages.  57  text  figures. 
1921.  Paper.  $1 .00;  cloth,  $1 .50. 

No.  3.  Contributions  toward  a  Monograph  of  the  Sucking  Lice.  Part  IIL 
Gordon  Floyd  Ferris,  Assistant  Professor  of  Entomology.  44  pages.  29  text 
figures.  1922.   Paper,  $1.00;  doth,  $1.50. 

No.  4.  Contributions  toward  a  Monograph  of  the  Sucking  Lice.  Part  IV. 
Gordon  Floyd  Ferris,  Assistant  Professor  of  Entomology.  92  pages.  54  text 
figures.  1923.  Paper,  $1.25;  cloth,  $1.75. 

Na  5.  Contributions  toward  a  Monograph  of  the  Sucking  Lice.  Part  V.  Gor- 
don Floyd  Ferris,  Associate  Professor  of  Zoology.  144  pages.  79  text  figures. 
1932.  Paper,  $2.00:  cloth,  $2.50. 

No.  6.  Contributions  toward  a  Monograph  of  the  Sucking  Lice.  Part  VI. 
Gordon  Floyd  Ferris,  Associate  Professor  of  Zoology.  56  pages.  25  text  fig- 
ures. 1933.  Paper,$1.00;cloth,$1.50. 

No.  7.  Contributions  toward  a  Monograph  of  the  Sucking  Lice.  Part  VII. 
Gordon  Floyd  Ferris,  Associate  Professor  of  Zoology.    56  pages.   29  text  figures. 

1934.   Paper,  $1.00;  cloth,  $1.50. 

No.  8.  Contributions  toward  a  Monograph  of  the  Sucking  Lice.  Part  VIII. 
Gordon   Floyd   Ferris,   Associate   Professor  of   Zoology.     108    pages.    3   plates. 

33  text  figures,   1935.   Paper,  $1.00;  cloth,  $1.50. 


For  a  complete  list  of  publications  in  this  Series  to  date,  including 

BIOLOGICAL  SCIENCES 

EDUCATION-PSYCHOLonV 

ENGIKEERINC 

GEOLOGY 

HISTORY.  ECONOMICS,  AND  POLITICAL  SCIENCE 

LANGUAGE  AND  LITERATURE 

MATHEMATICS  AND  ASTRONOMY 

MEDICAL  SCIENCES 

STANFORD  UNIVERSITY  PRESS 

STANFORD  UNIVERSITY,  CALIFORNIA 


ibvCoogIc 


STANFORD     UNIVERSITY     PUBLICATIONS 
UNIVERSITY    SERIES 


BIOLOGICAL    SCIENCES 

VOLOUl  II  NUUBSK  8 


Qjntributions  Toward  a  Monograph 
of  the  Sucking  Lice 


GORDON  FLOYD  FERRIS 

AModate  I\t/eMor  of  Zoology 


STANFORD    UNIVERSITY    PRESS 
STANFORD  UNIVERSITY,  CAUFORNIA 

LONDON:  HUMPHREY  UILFORD 

OXFORD   UNIVERSITY   PRESS 

1935 


ibiGooglc 


TOCTd,    OUKA,     ETCTO,     HHH 

PubliilKd  Julj  2,  IVJS 


ibvCoogIc 


CONTENTS 

The  Meaning  of  "Species"  as  Here  Employed 531 

Gekus  Pediculus 534 

Pediculus  humanus  Linnaeus 543 

Discussion 556 

The  Status  of  Pediculus  "captis"  and  Pediculus  "corporis"    .  560 

Pediculus  nigritanim  Fabridus 577 

Pediculus  capitis  maculatus  Fahrenholz 580 

Pediculus  capitis  an^stus  Fahrenholz 582 

Pediculus  corporis  marginatus  Fahrenholz 583 

Pediculus  humanus  chinensis  Fahrenholz 583 

Pediculus  humanus  americanus  Ewii^ 584 

Pediculus  consobrinus  Piaget 586 

Pediculus  assimilis  Fahrenholz 587 

Pediculus  fricdenthali  Fahrenholz 587 

General  Conclusions 587 

Pediculus  mjobergi  Ferris 588 

Discussion 591 

Comparison  with  Pediculus  humanus 597 

Pediculus  schafli  Fahrenholz 599 

Genus  Prthirus 602 

Phthirus  pubis  (Linnaeus) 603 

Phthinis  gorillae  Ewit^ 608 

Appendix 609 

Genus  Microthoracius 609 

Microthoractus  cameli  (Linnaeus) 609 

Microthoracius  praelongiceps  (Neumann) 610 

Microthoracius  mazzai  Wemeck 612 

Genus  Scbizophthisus 613 

Schizophthirus  pleurophaeus  (Burmeister) 613 

Genus  Polyplax 613 

Polyplax  spinulosa  (Burmeister) 613 

Polyplax  serrata  (Burmeister) 613 

Polyplax  reclinata  (Burmeister) 614 

Polyplax  reclinata  leucodontis  Jancke 614 

Polyplax  alaskensis   Ewing 614 

Polyplax  borealis  Ferris 614 

Pdyplax  praomydts  Bedford 614 

[529]  [3 


ibvCoogIc 


4  CONTRIBUTIONS 

PAGI 

Genus  Hoplopleura 6U 

Hoplopleura  oenomydis  Ferris 6H 

Hoplopleura  reducta  Ferris 615 

Hoplopleura  brasiliensis  Weroeck 615 

Hoplopleura  travassosi  Werneck 615 

Hoplopleura  fonsecai  Werneck 615 

Genus  Neghaeuatopinus 615 

Neohaematopinus  laeviusculus  (Grube) 61S 

Neohaematopinus  sciuri  Jancke 615 

Genus  Haeuodipsus 616 

Haemodipsus  africanus  Bedford 616 

Genus  Eulinognathus 616 

Eulinognathus  cavtae  Werneck 616 

Genus  Solendpotes 616 

Solenopotes  burmeisteri  (Fahrenholz) 616 

Solenopotes  ferrisi  (Fahrenholz) 616 

Genus  Linognathus 616 

Linognathus  lewJsi  Bedford 616 

Genus  Haematopinus 617 

Haematopinus  elegans  Fahrenholz 617 

Haematopinus  bufali  (de  Geer) 617 

Names  Generically  Unplaced 617 

cowclusion 617 

Index  or  Hosts 623 

Index  op  Parasites 629 


ibvCoogIc 


SYSTEMATIC  TREATMENT  (Cont.) 

THE  MEANING  OF  "SPEaES"  AS  HERE  EMPLOYED 

We  have  come  finally  to  the  consideration  of  a  group  of  forms  small  in 
numbers  but  for  anthropocentric  reasons  disproportionately  important  and 
presenting  a  disproportionate  share  of  biological  and  nomenclatorial  prob- 
lems. These  are  the  lice  of  man  and  certain  other  Primates.  In  the  little 
genus  Pedicului,  containing,  m  the  opinion  here  maintained,  but  three 
spedes,  all  the  problems  of  general  biological  interest  to  be  found  in  the 
study  of  the  sucking  lice  come  sharply  to  a  focus.  The  proved  connection 
of  these  insects  with  the  transmission  of  disease,  the  problem  of  their 
phylogenetic  relationships  and  its  connection  with  that  of  the  relationships 
of  their  hosts,  the  problem  of  specific  differentiation,  and  the  bidogical 
meaning  of  the  word  "species"  all  lend  a  special  interest  to  their  study. 

It  has  been  the  plan  of  this  work,  thus  far  consistently  followed,  to  pre- 
sent first  the  purely  descriptive  material  which  permits  the  recognition  of 
genera  and  species,  leaving  all  consideration  of  the  more  general  biol(^cal 
problems  until  the  end.  It  seems  necessary  now  to  depart  somewhat  from 
that  plan.  In  dealing  with  the  genus  Pediculus  we  are  forced  to  come  defi- 
nitely to  grips  with  the  question  of  the  meaning  of  the  word  "species." 
Because  of  the  peculiar  importance  of  the  members  of  this  genus  in  the 
transmission  of  disease,  if  for  no  other  reason,  the  problem  here  has  some- 
thing more  than  academic  importance.  And  it  is  here  peculiarly  difiicult, 
not  only  because  of  the  actual  biological  situation  involved,  but  perhaps 
even  more  because  of  the  wide  variance  in  the  opinions  of  those  who  have 
dealt  with  it.  It  has  been  a  highly  controversial  matter  for  more  than  a 
hundred  years  and  is  likely  to  remain  so  until  there  has  been  a  much  more 
extensive  substitution  of  fact  for  opinion  than  is  even  now  possible. 

In  this,  as  in  any  controversy,  it  is  important  that  each  participant  should 
make  clear  his  understanding  of  the  meaning  of  the  words  that  he  employs. 
Otherwise  the  argument  becomes  meaningless  as  well  as  endless.  We  must 
here  attempt  some  answer,  admittedly  provisional,  to  the  question,  "Is  there 
more  than  one  species  of  the  genus  Pediculus  on  man,  and  does  this  species 
occur  on  other  Primates?"  But  to  answer  that  we  must  first  answer  the 
question,  "What  is  meant  by  the  word  'species'  ?" 

To  enter  into  a  discussion  of  the  whole  problem  of  the  meaning  of  this 
word  is  here  impossible.  We  are  concerned  only  with  the  meaning  that  is 
employed  in  this  paper,  and  our  task  is  that  of  making  clear  what  this  mean- 
ii^  is  and  how  it  is  attained. 

I  have  elsewhere  pointed  out  that  there  are  two  quite  distinct  us^es  of 

the  word  "species."  The  word  is  employed  on  the  one  hand  to  indicate  a 
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group  of  individuals  which  the  systematist,  working  from  preserved  mate- 
rial, labels  by  the  same  scientific  name ;  and  in  this  case  it  means  little  more 
than  that  these  individuals  are  sufficiently  similar,  when  examined  by  the 
particular  methods  employed,  to  make  any  discrimination  among  them  im- 
practicable. It  is  evident  that  such  a  definition  of  necessity  ignores  in  most 
cases  a  great  body  of  biolc^cal  fact :  rai^  of  normal  variation,  dimorphism 
or  polymorphism,  environmental  influences,  genetic  composition,  dominants 
and  recessives,  genetic  recombinations,  mutants,  these  are  factors  rarely 
considered  in  such  work.  It  can  at  the  best  represent  nothing  more  than  a 
preliminary  sorting,  a  sorting  which  in  the  vast  majority  of  cases  is  all  that 
is  possible,  that  in  many  cases  is  probably  correct  within  tolerable  limits, 
but  that  caimot  afford  us  a  biolt^cally  sound  interpretation  of  the  word 
"species."  It  is  a  definition  based  upon  purely  somatic  characters. 

As  opposed  to  this,  there  are  those  great  assemblages  of  individuals  oc- 
curring naturally  and  having  a  genetic  constitution  which  gives  to  them 
something  in  common  not  possessed  by  other  assemblages.  Such  an  as- 
semblage, for  example,  is  that  which  is  accepted  by  geneticists  as  the  species 
Drasophila  melanogaster,  with  its  many  mutants,  some  of  them  differing 
from  the  parent  form  and  from  each  other  in  such  degree  that  if  known 
only  from  preserved  specimens  they  would  automatically  be  placed  as  dis- 
tinct species.  It  is  evident  that  in  the  analysis  of  such  assemblages  is  to  be 
found  the  only  meanii^  of  the  word  "species"  that  has  any  precise  biological 
significance.  And,  unfortunately,  in  most  cases  it  is  impossible  to  accom- 
plish such  an  analysis,  for  there  are  few  forms  which  can  be  brought  into 
the  laboratory  and  subjected  to  the  necessary  experiment. 

But  it  is  this  significance  that  we  must  seek  if  systematic  work  is  to  have 
any  value  other  than  that  of  a  preliminary  sorting,  if  it  is  not,  when  its 
preserved  specimens  have  been  placed  in  cases  with  labels  upon  them,  to 
stop  short  and  permit  all  further  study  of  the  problem  to  pass  into  other 
hands.  It  is  this  meanit^  which  should  be  sought  especially  in  the  case  of 
such  groups  as  the  genus  Pediculus,  where,  as  has  been  pointed  out,  the 
problem  is  of  more  than  academic  interest  and  is  actually  susceptible  finally 
of  experimental  treatment. 

And  how  are  we  to  frame  our  formula  for  the  definition  of  "species"? 
We  may  not  base  it  purely  upon  genetic  difference,  for  even  male  and  fe- 
male of  the  same  species  are  genetically  different.  We  may  not  base  it  upon 
genetic  fixity,  for  the  black  and  white  phases  of  the  domestic  sheep  are 
genetically  fixed  and  if  segregated  and  inbred  can  be  maintained  as  distinct 
entities.  We  may  not  base  it  upon  absolute  refusal  to  hybridize,  for  even 
individuals  representing  distinct  genera  have  been  known  to  produce  fertile 
offspring  when  crossed.  We  may  not  base  it  upon  genetic  purity,  for  prob- 
ably such  purity  rarely,  if  ever,  exists  for  long  in  nature. 
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Kinsey,^  recognizing;  all  these  difficulties,  has  defined  the  word,  as  under- 
stood by  him,  to  mean  "a  population  with  a  common  heredity."  The  imme- 
diately apparent  defect  of  this  statement  is  its  failure  to  define  the  extent  to 
which  the  heredity  is  common.  For,  after  all,  all  organisms  have,  to  some 
degree,  a  common  heredity.  In  some,  such  as  a  genetically  pure  line,  this 
community  of  heredity  is  complete,  but  rating  from  this  point  there  is 
every  degree  of  divergence. 

The  framing  of  a  formula  should  really  be  left  to  the  geneticists,  but 
they  in  their  turn  seem  no  more  able  to  arrive  at  a  precise  statement  than 
is  anyone  else,  or  perhaps  more  fully  appreciating  the  difficulties  are  unwill- 
ing to  attempt  the  impossible.  It  may  with  much  justification  be  maintained 
that  the  word  cannot  be  defined  with  precision,  that  it  is  actually  an  expres- 
sion intended,  as  are  so  many  others,  to  cover  an  indefinable  concept.  But 
there  is  little  satisfaction  in  such  a  point  of  view,  and  the  systematist  con- 
fronted with  situations  which  must  be  defined  with  some  approximation  to 
precision  must  make  an  attempt  to  explain  his  meaning. 

Therefore  a  formula  is  offered  which  seems  to  cover  the  meaning  here 
employed  and  which  seems  applicable  to  the  conditions  that  are  presented 
in  connection  with  the  species  of  the  genus  Pediculus. 

The  word  "species''  is  here  employed  to  indicate  a  population  the  mem- 
bers of  which  form  a  genetically  interlinked  complex. 

Such  a  formula  covers  all  the  range  of  normal  variation,  both  germinal 
and  somatic.  It  allows  for  forms  which  may  be  established  as  pure  lines 
through  isolation  but  which  are  still  genetically  compatible  with  and  will 
mingle  with  other  members  of  the  complex  if  the  opportunity  arises.  It 
allows  for  any  amount  of  polymorphism.  It  allows  for  forms  arising  through 
any  genetic  phenomena  such  as  non-disjunction,  crossing-over,  and  recom- 
bination. It  allows  for  the  extreme  members — aberrations — of  the  popula- 
tion which  are  still  genetically  compatible  with  the  normal  members.  It 
allows  for  all  the  phenomena  commonly  lumped  under  intergradation.  It 
is  such  a  formula  as  makes  it  possible  to  regard  all  men,  or  all  domestic 
dogs,  or  all  domestic  horses,  or  all  the  many  mutants  of  Drosophila  melano- 
gaster  as  constituting  single  species.  Each  of  these  groups  forms  an  inter- 
linking genetic  complex.  The  chain — or  better,  the  web — of  their  genetic 
connections  is  unbroken  from  one  extreme  to  another  of  their  genetic  con- 
stitution. This  is  the  measure  of  the  degree  to  which  they  are  possessed  of 
a  "common  heredity." 

It  will  be  immediately  evident  to  the  critic  that  there  are  difficulties  in 
the  way  of  the  application  of  this  formula.  What,  for  example,  is  to  be  done 

>  Alfred  C.  Kiiuey,  The  Gall  fVatp  Genus  "Cynips"  Indiat%a  Uttiversiiy  Studies, 
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with  hybrids  produced  by  the  crossing  of  obviously  different  species?  Such 
situations  occur  commonly  in  plants  and  have  been  demonstrated  in  fishes. 
No  discussion  of  this  situation  can  be  offered  here.  It  must  be  allowed  to 
stand  as  one  of  the  several  difiiculties  still  to  be  clariiied. 

The  greatest  dilBculty  is  that  of  applying;  any  formula  such  as  our  defi- 
nition of  "species"  to  the  scanty  evidence  which  is  all  that  is  usually  avail- 
able in  the  absence  of  definite  experiment.  The  fonnula  cannot  be  applied 
to  more  than  a  very  small  number  of  species  concerning  which  we  have 
sufficient  information  to  permit  conclusions.  The  best  that  can  be  done  is 
to  evaluate  the  probabilities  in  the  light  of  what  is  known  from  the  few 
species  that  have  been  sufficiently  analyzed  or  to  make  use  of  such  experi- 
mental evidence  as  may  be  available. 

Such  is  the  situation  in  regard  to  the  species  of  Pediculus.  One,  P. 
schdffi  Fahrenholz,  is  so  distinct  from  any  other  now  known  that  it  presents 
no  problem.  One,  P.  mjobergi  Ferris,  is  not  so  simple,  but  the  material 
available  indicates  a  probable  solution,  although  only  experimental  genetic 
studies  can  afford  a  definite  conclusion.  One,  P.  humanus  Linnaeus,  is  ex- 
traordinarily complex,  so  much  so  that  in  spite  of  the  examination  of  large 
quantities  of  material  and  in  spite  of  a  very  considerable  amount  of  experi- 
mental work  it  still  remains  distinctly  clouded.  The  conclusions  here  pre- 
sented are  subject  to  modification  by  experimental  evidence  stiU  to  be  ob- 
tained. It  is  to  be  hoped  that  such  experimental  work  may  sometime  be 
accomplished.  Probably  few  subjects  for  experiment  can  be  found  which 
offer  greater  possibilities  for  a  contribution  to  the  genuine  understandii^ 
of  the  problem  of  species  than  do  the  lice  of  man. 

Genus  PEDICULUS  Linnaeus 

Note. — In  the  bibliography  of  this  genas  only  those  refercDces  are  cited  whkb 
have  to  do  with  ita  nomenclatorial  history.  References  to  the  two  recently  named  sob- 
genera  are  segregated  at  the  end  of  the  bibliography. 
1758.  Linnaeus,  Systema  Naturae  (ed.  10),  p.  6ia 
1815.  Leach,  Edinburgh  Eneyelopedta,  9:  77. 

1817.  Leach,  Zoological  MisctUany,  3:64. 

1818.  Nitzsch,  Magaxin  drr  Eniomologie,  3 :  305. 
1838.  Burmeister,  Genera  Imtctorvm,  Rhytiehola. 

1842.  Denny,  Monograpkia  Anopluromm  Brilamuae,  p.  12. 

1864.  Nitzsch,  Zeittckrift  fiir  die  gesamten  Naturvnstentekaften,  23:  21. 

1874.  Giebel.  Insccta  Episoa.  p.  27. 

1880.  Piaget,  Les  Pedicuiitus.  p.  619. 

190S.  Enderlein,  Zoologiscker  Amseiger,  28: 138, 

1908.  Dalla  Torre,  "Anoplura,"  tVyltman's  Genera  Instclorum,  p.  8. 

1916.  Ferris,  "Catali^ue  and  Host  List  of  the  Anoplura,"  Proceedingt  California 

Academy  Sciences  (4),  6;  136. 

1919.  Nuttall,  Parasitology,  11:  334. 

[534] 


ibvCoogIc 


HONOGRAPH  OF  THE  SUCKING  LICE  9 

1920.  NntuU,  ibid.,  12: 136-153. 

1926.  Ewiog,  Prottedingt  United  Staltt  Nalionat  Mtueum,  68 : 1-30. 

1929.  Ewing,  Mmtial  of  External  Partuilei,  p.  143. 

1933.  Ewing,  Proctedimgt  Biological  Society  Washington,  46: 167-174. 

Subgenus  Parapediculus  Ewing 
1926.  Ewing,  Proceedings  Untied  States  tfalional  Musenm,  68:  Article  19,  p.  7. 
1929.  Ewing,  Mamnal  of  External  Parasites,  p.  143. 
1933.  Ewing,  Proceedings  Biological  Society  Washington,  46: 171. 

Subgenus  Pabnipediculus  Ewing 

193Z  Ewing,  Proceedings  Biological  Society  Waskinglon,  4S :  117. 
1933.  Ewing,  ibid.,  46: 171. 

Anoplura  with  eyes ;  with  five-segmented  antennae  which  are  not  sex- 
ually dimorphic;  legs  all  of  the  same  character,  the  claws  slender,  except 
that  in  the  male  the  anterior  tibio-tarsus  is  stouter  than  the  others  and  the 
anterior  claw  slightly  toothed ;  thoracic  notum  reduced  to  a  median  line  and 
a  median  pit ;  thoracic  sternal  plate  sclerotized  but  without  free  margins ; 
abdomen  membranous  except  for  variable  tergal  sclerotizations  in  the  male, 
the  genital  plate,  and  the  paratei^tes ;  paratergal  plates  present  on  the  third 
to  ninth  s^ments,  forming  a  cap  over  the  apices  of  the  laterally  lobed  seg- 
ments, their  margins  not  free;  abdominal  setae,  especially  in  the  female, 
tending  to  be  in  part  more  or  less  spike-like,  their  arrangement  variable; 
gonopophyses  present,  well  developed ;  genitalia  of  the  male  of  a  distinctive 
type,  the  parameres  apparently  greatly  reduced  and  fused  with  the  base  of 
the  pseudopenis,  the  penis  forming  a  sclerotic  tube  arising  from  the  con- 
spicuous and  much-toothed  preputial  sac ;  spiracles  present  on  the  third  to 
eighth  abdominal  segments,  the  iirst  two  pairs  not  displaced  toward  the 
meson. 

Hosts.  Occurrii^  normally  on  Primates  of  the  families  Hominidae 
(man),  Pongidae  (the  chimpanzees),  and  Cebidae  (the  New  World 
monkeys),  and  possibly  on  the  Hylobatidae  (gibbons).  Its  presence  on  the 
gorilla  and  orang-utan  is  to  be  expected. 

Type  op  the  Genus.  Pedtculus  kumanus  Linnaeus. 

Synonymical  List  of  Naues  Pheviouslv  Used  in  the  Genus 
Note. — Owing  to  the  fact  thai  the  genua  Pedicnlus  at  one  time  included  not  only 
all  the  nicking  lice  and  all  the  biting  lice  aa  well  but  alao  numeroua  other  apterous 
fornu,  the  1i*t  of  names  which  have  been  used  in  it  and  are  therefore  preoccupied  is 
extremely  long.  It  should  be  borne  in  mind  by  students  that  under  the  generally  ac- 
cepted International  Rules  of  Nomenclature  none  of  these  names  may  again  be  em- 
^oyed  in  this  genus.  Consequently  a  complete  list  of  them  ia  h^hly  deairable.  Because 
of  its  great  length,  however,  it  is,  for  the  convenience  of  students,  divided  into  three 
parts :  A,  names  used  in  the  genus  as  now  understood ;  B,  names  applying  to  sucking 
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lice  other  than  Pedkuliu  as  now  understood ;  C,  names  appljmg  to  species  which  arc 
not  sucking  lice.  In  the  first  two  sections  names  in  italics  are  synonjms  of  the  nama 
in  roman  with  which  they  are  coupled.  In  the  third  section  all  names  are  sjmonymi 
and  no  attempt  has  been  made  to  indicate  their  precise  appUcatioa 

A.    Names  used  in  the  genus  Pedicuiui  as  now  understood : 
affinii  Mjoberg. 

Pediculus  mjobergi  Ferris. 
albidior  von  Olfers. 

Pediculus  humanus  Linnaeus. 
atnericaiuu  Ewing. 

Pediculus  humanus  Linnaeus. 
angitstus  Fahrenholz. 

Pediculus  hunianus  Linnaeus. 
assimilu  Fahrenholi. 

Pediculus  humanus  Linnaeus. 
alelif  Freund. 

Pediculus  mjobcfKi  Ferris. 
aleloplalus  Ewtng. 

Pediculus  midbergi  Ferris. 
capitis  de  Geer. 

Pediculus  humanus  Linnaeus. 
eervicalis  Latreillc. 

Pediculus  humanus  Linnaeus. 
ehapim  Ewing. 

Pediculus  mjobergi  Ferris, 
chinttuis  Fahrenholz. 

Pediculus  humanus  Linnaeus. 
coruobTimti  Piaget. 

Pediculus  humanus  Linnaeus. 
corporis  dc  Geer. 

Pediculus  humanus  Linnaeus. 
friedenthali  Fahrenholi. 

Pediculus  humanus  Linnaeus, 
humanus  Linnaeus. 

albidior  von  OHers. 

amerieanus  Ewing. 

angustus  Fahrenholi. 

ttssimilii  Fahrenholi. 

capitis  de  Geer. 

Cfrviealis  Latreille. 

chiiuntis  Fahrenholi. 

consobrinus  Piaget 

corporis  de  Geer. 

friedenthali  Fahrenholi. 

maculatus  Fahrenholz. 

marginatus  Fahrenholi, 

nigrescent  von  Olfers. 

nigritarmn  FabricJus. 

oblongiu  Fahrenholi.  CNot  of  Geoffrey.) 
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piAtKfns  von  Olfera. 

liibtK€*littm  Alt. 

vtttimenti  Nitzsch. 
lobatut  Fahrenholz. 

Pedieulus  mjobergi  Ferris. 
maatlatuf  Fahrenholc 

Pedieulus  humanus  Linnaeus. 
marffinalus  Fahrenholi. 

Pedieulus  hununus  Linnaeus. 
injdberKi  Ferris. 

affinix  Fahrcnholz.  (Not  of  Burmeister.) 

attlis  Freund. 

atelopkiitu  Ewing- 

chapim  Ewing. 

coniobrinut  Piaget.  (Mtsidentification.) 

lobatiu  Fahrenhols. 
nigrtsetnt  von  Olfers. 

Pedieulus  hunianus  Linnaeus. 
mgritantm  Fabricius. 

Pedieulus  humanus  Linnaeus. 
oblongiu  FahrenholE.  (Not  of  Geoffroy.) 

Pedieulus  humanus  Limiaeus. 
pvbtKtnt  von  Olfers. 

Pedieulus  humanus  Linnaeus. 
quadnmiaiius  Uurray.   (Unidentifiable.) 
schaffi  Fahrenholz. 

timiae  Ewing. 
sitniat  Ewing. 

Pedieulus  sehaffi  Fahrenholx. 
tabrscentiitm  Alt 

Pedieulus  humanus  Linnaeus. 
vesttmenti  Nitzsch. 

Pedieulus  humanus  Linnaeus. 

B.   Suclcing  liee  now  referred  to  genera  other  than  Pedieulus: 
acaiUkopus  Bunndster. 

Hoplopleura  acanthopus  (Burmeister). 
affinif  Burmeister. 

Polyplax  afiinis  (Burmeister). 


HaematopinUR  asini  (Linnaeus). 
bufati  de  Gttr. 

Haemattvinus  bufali  (de  Geer). 
biifali-capeiuii  Fabricius. 

Haematopinus  bufali  (de  (jeer). 
bufali-mropaei  Latreille. 

Haematopinus  tubereulatus  (Burmeister). 
cameli  Linnaeus. 

Uicrothoradus  cameli  (Linnaeus). 
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canw-famUiaris  Muller. 

Linognathus  setonu  (voa  Olfen). 
caviat-captntii  Pallas.   (Acttallj  not  a  binomial.) 

Prtdinognathus  caviae-capcnsis  (Cummings), 
elavieomU  Nitucfa.  (An  unidenttfiabte  speciei,  probably  of  HaplopUura.) 
collarij  Ton  Olfers.  (Application  undetermined.) 
craittconUt  Nitzsch.   (Not  of  ScopolL) 

Solencqiotes  burtneisteri  (Fahrenholi). 
denticuhtiu  Schilling. 

A  luinien  nudum. 
tt^y gutter  Burmeister. 

Pedicinus  eurygaiter  (Bunneister). 
turygasttT  Bunneister.  (Misidentificatioa.) 

Pcdicinus  longiceps  PiageL 

tUTySttTfUlS  Ntttscli. 

Haematopinus  eurystemus  (Nitzsch). 
fims  Olafsen.  [Application  undetsrinined  but  in  all  probability  a  sync»iyni  of  Phthinu 

fx^  (I-).l 
ftavidiu  Nitzsch. 

Linognathus  setosus  (von  Olfers). 
gracilij  Gnibe. 

Hoplopleura  hispida  (Grube). 
hapatinus  Gervab. 

A  nomen  nudum. 
hirei  von  Olfers.    ' 

A  nomen  nudum. 
hiipidMS  Gnibe. 

Hoplopleura  hispida  (Grube). 
horridiu  von  Olfers. 

Echinophthirius  horridus  (von  Olfers). 
inguinalis  Reichard. 

Phthirus  pubis  (Linnaeus), 
itoput  NitzMih. 

Linognathus  setosus  (von  Olfers). 
laeviuscvlvi  Grube. 

NeohaenMtopinus  laeviusculus  (Grube). 
leploeephalus  Ehrenberg. 

Prolinognathus  leptocephalus  (Ehrenberg). 
leucophaeui  Bunneister. 

Schizophthirus  leucophaeus  (Bunneister). 
lyric tps  Nitzsch. 

Haentodipsus  lyriocephalus  (Burmeister). 
lyriocephalvj  Burmeister. 

Haemodipsus  lyriocephalus  (Burmeister). 
tuacrocephahis  Burmeister. 

Haematopinus  asini  (Linnaeus). 
microps  Nitzsch. 

Pcdicinus  eurygaster  (Burmeister), 
oxyrhynchut  Nitzsch. 

Linognathus  vituli  (Linnaeus). 
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Echimphthirhis  horn<tiu  (von  Olfera). 
phthiriopsii  Genrais. 

Haematopiniu  bufali  (de  Gcer). 
pilifmu  BiUTDeister. 

Linognathua  Ktosns  (von  Otfers). 
pUurophatits  Burmeisler. 

Schitophthinu  tmcophaeua  (Bunneister). 
fttbit  Limueug. 

Fhthinis  pubis  (Limueus). 
PtiHelatiu  Rudow. 

Hatmatopiiiua  tuberculatui  (Burmeister). 
reetinata  Nhisch. 

Polyplax  reclinata  (Nitcsdi}. 
saecatus  Gerrau. 

Linognathus  aaccatiu  (Gervais). 
Khistopygtu  Nitisch. 

LtDognathua  stenopsis  (Bunndster). 
terrahu  Bunneister. 

Polyplax  serrata  (Burnieister). 
sttotut  Bunneister.  (Not  of  von  Olferi.) 

Echinophthirius  horridus  (von  Olfcrs). 
telotus  von  Olfera.  (Not  of  Bunneister.) 

Linognathus  setoaua  (von  Olfers). 
sptrmopkiti  (>rube. 

Neobaemato^nus  laeriusculus  (Grube). 
tphaerocephaiut  Nitzsch.  (Not  of  v<»  Olfers.) 

Enderleinellus  nitiachi  Fahrenbdi. 
tpieiUiffr  Gervais.  (An  unrecogniiable  species,  probably  of  Polyptax.) 
spiniger  Burmeiater. 

Potyplax  apinigera  (Bumieister). 
spimdotus  Bumieister. 

Poljplax  spimilosa  (Burmeiater). 
ttfttopiit  Bumieister. 

Unognathus  stenopsis  (Burmeiater). 


HacmatoiMnua  suis  (Linnaeus). 
ttnmroatns  Burmeiater. 

Linognathus  vituli  (IJnnaeus). 
Itibtrcutatus  Bunneister. 

Haematopinut  tuberculatus  (Burmeiater). 
uriiu  Nitzsch. 

Haematopinus  suis  (Limneus). 
vituli  Linnaeus. 

Linognathus  vituIi  (Linnaeus). 
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C   Nanus  referring  to  ipectes  which  are  not  nickiiic  lice:* 
alaudae  Schrank. 
albiventru  Scopoli. 
alca*-aretkae  Muller. 
anatif  Fabricius. 
andraenae  Uikan.   (The  reference  to  this  has  not  been  seen  and  its  status  is  nncertaiii. 

The  name  suggests  that  it  is  probably  a  triungulinid.) 
anteHnut  Fabricius. 
anteris  Linnaeus. 
aiueris  Salter. 

ofxa  DragneS.  (A  tritmgulin  of  a  UelcMd  beetle.) 
apis  Linnaeus.  (As  figured  by  Latreille,  copied  from  Sulzer,  to  whom  Linnaeus  refers, 

this  is  a  triungulinid.) 
aquaticus  Pimtoppidan.  (Reference  not  seen  and  status  unknown.) 
ardeae  Linnaeus. 
ardeae-cinereat  Fabricius. 
ardealis  Scopoli. 
atiritut  Scopdi 
battamu  Fabricius. 
bassatu  Muller. 
bidentatiu  Scopoli. 
bifurcalus  voa  Olfers. 
bovii  Linnaeus. 
butronii  Fabrichis. 
caHcarnis  Miiller. 
caponis  Linnaeus. 
crrambycintu  Scopoli. 
cemi  Linnaeus. 
cffvi  Linnaeus.    [According  to  Harrison  this  is  the  species  now  called  Trichodtctet 

cervi  (Linnaeus),  a  Malloph^an.  The  same  name  is  ascribed  also  to  Linnaeus  f<v 

Lipopttna  eervi  (Linnaeus),  a  Hippoboscid  fly.] 
charadrii  Linnaeus. 
chelidomvj  Schrank. 
chloridu  Schrank. 
chloropodis  Schrank. 
ciconiat  Linnaeus. 
circi  de  Fourcroy. 
cilrimttae  Schrank. 
clangulae  Fabricius. 
coarclatus  Scopoli. 

eoccmeits  Scop<A\.  (Probably  a  mite.) 
coUurionit  Schrank. 
calumbae  Linnaeus. 
colymbi-grylte  Muller. 
colymbintu  Scopoli. 

*  Except  where  otherwise  indicated  these  names  refer  to  Mallophaga.   For  a  list 
indicating  their  synonymy  and  disposition  within  that  group,  see  Harrison,  "The 
-  Genera  and  Species  of  Mallophaga,"  Parasitology,  9: 10-20  (1916), 
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conacit  Fabricini, 
romLinnanu. 
crastKorms  ScopolL 

cttrueeat  Schrank. 

cttrvirotlrat  Schrank. 

(lupidalms  ScopoK. 

cygni  Linnaeus. 

denlatia  Scopdi. 

dwtntdtar  Fabricras. 

dolickoctphaliu  Scopoli. 

tmberixat  de  Geer. 

eqm  Linnaeui. 

fariomt  Linnaeus.   (Apparently  a  crustacean.) 

fasciatut  Scopoli. 

fringillat  ScapaM. 

fuliea*  Limiacua. 

fttlieat  Schrank. 

gattinat  Linnaeus. 

galHpavonu  Geoffrey. 

gniit  Linnaeus. 

gryllr  Fabrictns. 

gryllolalpat  Fabricius. 

hatmatopi  Fabricius. 

hatmolopodii  Fabriciui. 

hatmolopKj  Scopoli, 

hiaiiciiioe  Fabricius. 

hiatieviae  Muller. 

kird-jumarit  Scopoli. 

himndiKit  Fabridus. 

infa%sti  Linnaeus.  (Apparently  a  species  of  the  insect  order  Corrodentia.) 

junceus  Scopoli. 

lagopi  Linnaeus. 

tagopodit  Fabricius. 

Ian«  Fabricius. 

iaH  Fabricius. 

Jon  Millie  r. 

mtUagridit  Linnaeus. 

MtUagridis  Panier. 

mtlis  Fabricius. 

mtrgi  Fabricius. 

iHergi  Guirin. 

moschatat  Linnaeus. 

motaeiOat  Fabricius. 

MHrtRiu  Ljungh.  (Status  not  known  to  the  writer.) 

Miuritit  Schrank.  (Possibly  a  mite.) 

miutelae  Schrank. 

oblongus  (Jeoffroy. 

octllahu  Scopoli. 
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opilionis  Muller.   (Status  not  known  to  the  writer.) 

arioli  Fabric! us. 

ortygometrat  Schranic 

ovtUii  Scopoli. 

mnj  Linnaeus. 

ovis-arittu  Schrank. 

pari  Linnaeus, 

pari-paltutris  Schrank. 

pasteris  de  Fourcrcqr. 

pavonis  Linnaeus. 

phofioHi  Fabricius. 

pieae  Linnaeus. 

pici  Fabricius. 

ptci  Schrank. 

pUosiu  Scc^toli. 

piloli  Daldorf.  (Status  not  known  to  the  writer.) 

plataleae  Linnaeus. 

fiorcelli  Linnaeus. 

proetllariat  Fabricius. 

pulsatorius  de  Fonrcroy, 

pyrrhutae  Schrank. 

guerquedulae  Linnaeus. 

ralli  Scopoli. 

roMoliiim  Miiller. 

recurvirostrae  Linnaeus. 

ricinoides  Lmnaeus.  (Apparently  the  so-called  "jigKcr  flea"  or  somethiiig  similar.) 

rostralus  Scopoli  (Probably  an  immature  mite.) 

rvbecvtat  Schrank. 

saviae  Schtank. 

scolopaciiphatapodts  Schrank. 

tph«eroeephalu4  von  Olfers. 

ttemae  Linnaeus. 

strigis  Fabricius. 

slrigis  Muller. 

strigis  0.  Fabricius. 

strigis  ScopoIL 

stitmi  Schrank. 

subfiavescrnt  GeoSroy. 

ttmlali  Fabricius. 

town'  Linnaeus. 

lauri  von  Olfers. 

tttraonis  Linnaeus. 

tinnunculi  Guirin. 

fmnunfK/i  Linnaeus. 

totmn  Schrank. 

tringae  Fabricius. 

iringaestriatae  Muller. 

upttpae  Schrank. 

urogalti  Schrank. 

vagetli  Fabricius. 
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(Belonging  to  the  family  NycteJibiidae  of  the  Diptera.) 


Notes. — As  is  apparent  froin  the  for^oii^  lists,  the  genus  PetOculiu  of  Limaeus 
and  even  of  later  authors  was  a  strange  assemblage,  utilized  for  almost  anything  that 
could  be  called  a  "louse."  With  the  segregation  of  the  genus  Ricimu  by  de  Geer  in 
1778  for  the  reception  of  what  are  now  known  w  the  Mallophaga,  the  biting  lice,  the 
process  of  reducing  Pediculus  to  include  merely  the  sucking  lice  began.  It  then  re- 
mained as  the  container  for  all  the  sucking  lice  until  Leach  named  the  two  genera 
Pklkinu  for  the  "crab  louse"  of  man  and  Hatmatopimu  for  all  the  other  species  ex- ' 
cept  only  Pediculiu  humanui.  As  late  as  1869,  however,  Rudow  persisted  in  referring 
to  it  a  species  now  regarded  as  belonging  to  Haemaiopituu,  although  other  authors 
had  accepted  its  restriction  to  the  lice  of  man. 

Between  two  hundred  and  two  hundred  and  twenty  names  have  therefore  been 
used  in  the  genus.  As  it  is  now  understood  it  contains  about  thirty  names,  these  having 
been  variously  employed  for  what  are  here  recognized  as  three  valid  species. 

Ewing  has  named  two  subgenera  of  Pediculiu^Parapediculus  for  the  lice  of  New 
World  monkeys  and  Paetiiptdicului  for  the  louse  of  the  chimpaniee.  These  subgenera 
are  not  here  accepted.  The  reasons  for  rejecting  them  wi1(  be  discussed  in  connection  -^ 
with  the  consideration  of  their  type  species. 

Since  it  appears  to  be  established  beyond  doubt  that  a  species  of  Pedicuitu  occurs 
normally  on  the  chimpanzee,  it  is  to  be  expected  that  one  will  be  found  on  the  gorilla 
and  another  on  the  orangutan,  and  should  it  finally  be  proved  that  the  gibbons 
actually  possess  a  species  of  their  own  we  may  expect  the  full  complement  of  the 
genus  to  be  six  species.  The  extraordinarily  interesting  problems  of  distribution  and 
relationship  of  these  species  can  be  more  intelligently  discussed  when  these  species 
are  known  than  they  can  on  the  basis  of  the  fragmentary  evidence  now  available. 

This  genus  has  long  stood  as  the  type  of  a  family,  the  Pediculidae,  which  was 
progressively  restricted  until  it  came  finally  to  include  only  the  eye- possessing  lice 
of  the  Primates  included  in  the  three  genera,  Pediculus,  Phthirus,  and  Pedtcittut. 
And  then,  recently,  it  has  again  been  restricted  by  Ewing  to  include  only  Pediculus 
and  Pedicinus.  The  problems  connected  with  the  general  classification  of  the  Ano- 
plura  wilt  be  considered  in  a  separate  paper  and  will  not  be  discussed  here. 


1.  Pediculus  humanus  Lintiaeus 

Plates  I-III  ;  Figs.  306-327 

Note.— Owing  to  the  special  interest  attached  to  this  species  as  a  parasite  of 
man,  a  very  extensive  literature  has  developed  concerning  it.  References  may  be 
found  in  special  scientific  papers,  in  general  textbooks  of  entcxnology  and  parasitology, 
in  medical  literature,  in  travelers'  and  explorers'  accounts  of  the  life  and  habits  of  primi- 
tive peoples,  and  even  in  at  least  two  popular  novels  and  the  poetry  of  Robert  Bums. 
Most  of  these  references  have  no  value  from  the  point  of  view  of  a  strictly  systematic 
study  and  are  disregarded  here.  A  selected  bibliography  of  references  which  trace 
the  nomenclatorial  history  of  the  species  since  its  official  establishment  by  Linnaeus, 
or  which  present  information  pertinent  to  the  systematic  problems  involved,  is  pre- 
sented. In  order  to  make  this  bibliography  more  useful,  annotations  of  the  references 
are  included. 
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17S8.  Peikuliu  kumamu  Linnaeni,  Systtma  Naturae  (cd.  10),  p.  610.  (Tbe  originl 
description  of  the  species,  containing  no  indication  that  the  head  and  bod; 
lice  were  considered  to  represent  varieties.) 

1761.  Peditvlus  kumaniu  Linnaeus,  Linnaeus,  Fauna  Sueeiea,  p.  475.  (The  l«- 
{inning  of  the  controversy  concerning  the  two  varieties.  "Qui  m  vcsd- 
mentis  victitat  ab  eo,  qui  in  capite  vivit,  non  differt  ut  species,  sed  tantnm 
varietas.") 

1767.  Pedieutut  hamamu  Linnaeus,  Linnaeus,  Systtma  Naturae  (ed.  12),  p.  1016. 
(The  two  supposed  varietiea  are  designated  as  1  and  2,  respectively,  l<" 
the  head  louse  and  the  body  louse  and  characterized  thus :  "Varietas  Capitit 
durior,  coloratior;  Vestinientorum  laxior,  magis  cinerea."} 

1778.  Ptdieului  humonus  Linnaeus,  de  Geer,  Mfmoiret  pour  servir  i  Fhittoirt  da 
instctes,  7:  67;  p!.  1,  figs.  6,  7.  [Here  the  terms  "capitu"  and  "corporis  ait 
first  onployed.  "II  y  a  done  une  difference  palpable  entre  ces  deux  sortd 
de  poux,  et  iiui  semble  indiijuer  qu'ils  sont  d'esptee  diSerente,  a  moioa 
qu'on  ne  veuille  plutot,  ccxnme  a  fait  M.  de  Linn£,  les  r^arder  conme 
deux  varietas.  Quoiqu'il  en  soit,  on  pourroit  les  distinguer  par  les  denomina- 
tions suivantes:  (1)  Pediculuj  (kumatms  capitis)  cinereus,  thorace  ab- 
domineque  fascia  interrupta  nigra  marginatts ;  (2)  Pediculuj  (Awndnw 
eorporii)  albidua,  totus  immaculatus."] 

1783.  Pedicultu  kumtums  Linnaeus,  var.  a  capitis  and  3  corporis,  Retiius,  Caroli  it 
Getr  Centra  et  Species  Insectorum,  ex  geiterotissimi  auctoris  Seriptit  M- 
traxit,  digessit,  latine  quoad  Partem  reddidit  et  Terminalogiam  insetlonm 
Linnmnam  addidit,  p.  201.  (Possibly  to  be  regarded  as  the  actual  place  and 
date  of  validation  of  the  names  "capitis"  and  "corporis.") 

1803.  Pedieulus  hvmoHut  Linnaeus,  Latreille,  in  Nouvnu  dictionmdre  J'histoiri  no- 
turelle,  18:  403.  (Thb  reference  not  seen.  According  to  Nuttall,  the  name 
"kumaxM^'  is  here  definitely  restricted  to  "le  pou  du  corps,"  which  would 
constitute  tbe  first  type  fixation.) 

1803.  Pedieulus  ctrviealis  Latrdllc,  ibid.,  18:  403.  (This  reference  according  to 
Nuttall.  The  name  is  indicated  as  applying  to  "le  pou  de  tete.") 

1805.  Pedieulus  nigritarum  Fabricius,  Systema  Antliatormn,  p.  340.  (Established  for 
lice  having  their  "habitat  in  nigritarum  corpore.") 

1816.  Pedicultu  nigrescent  von  Olfers,  De  vtgetativis  el  animaiis  corporibus  m  cor- 
Paribus  animatis  rePeriundis  commentarius.  Part  1,  p.  81.  (According  to 
Fahrenholi,  the  only  writer  wi  the  Anoplura  who  has  seen  this  rare  publica- 
tion.) 

1816.  Pedieulus  aibidior  von  Otfers,  ibid..  Part  1,  p.  81.  (According  to  Fahrenholi, 
merely  a  new  name  for  the  body  louse.) 

1816.  Pedieulus  pubescent  von  Olfers,  ibid..  Part  1,  p.  81.  (Accm^ing  to  Fahrenhok, 
merely  a  new  name  for  the  head  louse.) 

1818.  Pedieulus  veslimenti  Nitzsch,  Germar's  Magasin  der  Entomologie,  3:305.  (A 
new  name  for  the  body  louse.) 

1824.  Pedieulus  tabtscentium  Alt,  De  PMkkiasi,  p.  7.  (Apparently  merely  a  new  name 
for  the  body  louse.) 

1838.  Pedieulus  capitis  de  Geer,  Burmeister,  Genera  Insectorum,  Rkynehota,  Ord.  I, 
Trib.  1,  Fam.  1,  Species  I. 

1838.  Pedieulus  veitimenH  Nitzsch,  Burmeister,  ibid..  Species  2. 

1842.  Pedieulus  capitis  de  Geer,  Denny,  Monograpkia  Anoplurorum  Britanniae.  p.  19; 
pL  26,  fig.  2. 
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1842.  PeiiculHS  vtstimmti  Nitiach,  Denny,  iMJ.,  p.  16;  pi.  26,  fig.  I. 

1874.  Pedicului  vestimenti  Nitzsch,  Giebel,  Insecia  EptMoa,  p.  27;  pi.  1,  fig.  5. 

1874.  PediculHt  capilu  (author?),  Giebel,  ibid.,  p.  30;  pi.  1.  fig*.  1,  2. 

leSa  Peditulus  capitis  Leach  (tic),  Fiaget,  Ltj  Ptdieuiintt,  p.  619;  pi.  51,  fig.  2. 

1880.  Pediculiu  veilimtnH  Leach  (tic),  Piaget,  Oid.,  p.  623;  pi.  51,  fig.  3. 

1880.  PtdictUus  cOHtobriniu  Piaget,  ibid.,  p.  626 ;  pi  51,  fig.  4.  (Doubtfully  described 
«new.) 

1891.  Ptdiculus  hwnanis  Linnaeus,  Meinert,  Entomologiske  Mtddelelser,  3:58-83; 
pl.  1.  (Gmcemed  mostly  with  the  structure  of  the  mouth  parts,  but  the 
quMtiMi  whether  or  not  the  Pediculi  of  man  CMUtitute  a  single  species  ii  con- 
sidered and  it  is  concluded  that  there  is  but  one.) 

1905.  Pedituliu  capitis  de  Geer  and  Pedicuitu  vesHmenti  Nittsch,  Oudodkovsky, 

Zoologiicher  Atutigtr,  28:368-370.  (Maintains  distinctnus  of  the  two 
species  on  the  basis  of  differences  in  the  eggs.) 

1906.  Pediculut  capitis  de  Geer  and  Pedieulus  corporis  de  Geer,  DalU  Torre,  "Ano- 

plura,"  in  WytsMon's  Genera  Insectonim,  p.  8.  (Lists,  with  an  exceedingly 
meager  bibliography.) 

1911.  Pedieulus  capitis  de  Geer  and  Pedieulus  capitis  veslimenli  NJtisch,  Neumann, 

Archives  de  Paraiitologie,  14:  410-413.  (Neumann  concludes  that  the  body 
louse  is  but  a.  variety  of  the  head  louse  and  assigns  to  it,  contrary  to  all  rules 
of  nomenclature,  the  name  con^ination  given  above.  He  concludes  also 
that  Pedieulus  cotuohrinus  Piaget  is  identical  with  Pedieulus  capitis.) 

1912.  Pedieulus  capitis  de  Geer  and  Pedieulus  corporis  de  Geer,  Fahrenholz,  Jakres- 

bericht  det  Nieders'dehsischen  goologischen  Vereiiu  *u  Hatmowr,  2-4:  2-12; 

text  figs.  1-7;  pi.  2,  figs.  16-19,  and  pl.  3,  figs.  1-4.  (Maintains  the  distinct- 
ness of  head  and  body  lice.) 
1915.  Pedieulus  corporis  nigritarum  Fabricius,  Fahrenholi,  Zeitschrift  fir  Morpkolo- 

gie  uud  Antlwopologie,  17:  S96'-597;  text  fig.  1.  (Assumes  to  recognize  this 

form  on  the  basis  of  a  single  specimen.) 
1915.  Pedieulus  capitis  aiigusius,  Fahrenholz,  ibid.,  p.  597;  text  fig.  2;  pi.  21,  fig.  I. 

(From  Japanese.) 
I9IS.  Pedieulus  capitis  maculalus.  FahrenhcJz,  ibid.,  p.  598;  text  figs.  3,  4;  pi.  21, 

figs,  2,  3,    (For  the  head  louse  of  African  Negroes.) 

1915.  Pedieulus  corporis  marginalus,  Fahrenhok,  tWrf.,  p.  599.    (The  body  louse  of 

Japanese.) 

1916.  Pedieulus  humcmut  Linnaeus,  Fahrenholz,  Zoologischer  Atueiger,  47:269-271. 

(Paints  aut  the  proper  application  of  the  name  "humaitus,"  and  gives  data 
re.) 


1916.  Pedieulus  capitis  de  Geer,  Fahrenhtdz,  ibid.,  pp.  1,  15. 

1916.  Pedieulus  friedetitkali,  Fahrenholz,  ibid.,  p.  2;  text  figs.  1.  2;  pL,  fig.  1.    (For 

a  louse  from  Hylobates  mulleri.  Date  of  issue  indicated  as  July.) 
1916.  Pedieulus  oblongus,  Fahrenholz,  S>id.,  p.  15;  text  fig.  14.    (For  a  louse  from 

Hylobates  syndactylus.    Not  Pedieulus  oblongus  Geoffroy.) 
1916.  Pedieulus  kumaiuis  marginatus,   Fahrenholz,   Zoologischer  Aneeiger,  48:87. 

(This  was  apparently  intended  as  a  preliminary  diagnosis  to  appear  before 

the  description  in  the  reference  cited  above,  which,  however,  has  priority. 

Date  of  issue  indicated  as  October.) 
1916.  Pedieulus  corporis  attgustus.  Fahrenholz,  ibid.,  p.  88.    (The  same  note  applies.) 
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1916.  Pedicutus  capitis  maeulalus,  Fafarenhtdz,  Zoologitcker  AnMtiger.  48:88.  (The 
same  note  applies.) 

1916.  Pedieulut  friedenthali,  Fahrenholz,  ibid.,  p.  88.  {The  same  note  applies.  The  in- 
tended later  descripiionof  Ais  species  apparently  has  priority  of  three  montbt.) 

1916.  Pediculus  oblongus,  Fahrenholz,  ibid,,  p.  88.  (The  same  note  as  tor  the  Dcxt 
preceding  species  applies.) 

1916.  Pediculns  humanut  chintnsii,  Fahrenholz,  ibid.,  p.  67.    (Preliminary  descriptko 

of  the  body  louse  of  Chinese.) 

1917.  Ptdicitliu  htimatuu  ckituniif  Fahrenholi,  Fahrenboli,  Mitteilungen  aus  dt^ 

soolagiscktn  Museum  eu  Hamburg  {Btikeft  turn  Jakrbuch  dtr  Hambargu- 

chtn  ffusenschaftlicheit  Aiulalle*  [2]),  34:2,  6;  text  fig.  1.    (DeGnitiR 

description.) 
1917.  Pedicutus  capilij  maculatus  Fahrenholz,  Fahrenholz,  &id.,  p.  2.    (Records  thii 

form  from  Negroes  in  Dutch  Guiana.) 
1917.  Pedicutus  humanus  Linnaeus,  Nuttall,  Parasitology,  10: 1-79.    (An  extensive 

bibliography  is  presented.) 
1919.  Pediculus  assimilis,  Fahrenholz,  Jahresbtrichl  des  Niedersachsischen  loologii- 

chen  Vereins  tu  Hannover,  S-10:  27.    (New  name  for  P.  oblongus,  which 

was  preoccupied.) 
1919.  Pediculus  humanus  Linnaeus,  Nuttall,  Parasilology,  11:329-345.    (Systematk 

position,   synonymy,  and   iconography.    All  the  species   of   Pediculus  tfao) 

far  described  are  regarded  as  being  probably  synonyms  of  humaims.) 

1919.  Pediculus  humanus  Linnaeus,  Nuttall,  ibid.,  pp.  279~328 ;  27  text  figs. ;  pis.  12-17. 

(Records  of  abnormalities,  together  with  consideration  of  hybridism  be- 
tween "capitis"  and  "corporis''  and  other  evidence  that  they  constitute  but 
races  of  a  single  species.) 

1920.  Pediculus  kumanus  Linnaeus,  Nuttall,  ibid.,  12: 136-153.    (On  Fahrenholz'  pur- 

ported new  species,  subspecies,  and  varieties  of  Pediculus.  A  scathii^  and 
well- justified  criticism,  in  which  it  is,  however,  erroneously  concluded  that 
all  the  named  forms  of  Pediculus  belong  to  the  same  species.) 

1924.  Pediculus  capitis  de  Geer  and  Pediculus  vestimtnii  Nitisch,  Freund,  Tierarst- 

Itches  Arckiv,  Prag,  4  (A)  :42;  text  figs.  1-4.  (Revives  the  idea  of  the 
specific  distinctness  of  head  and  body  lice  and  presents  evidence  intended 
to  support  this  view.) 

1925.  Pediculus  capitis  de  Geer  and  Pediculus  vestimenti  Nitzsch,  Freund,  Deutsche 

Meditiniscke  Wochensckrift,  Nr.  9:1-3.  (Further  evidence  intended  to 
prove  the  distinctness  of  these  two  species.) 

1926.  Pediculus    (Pediculus)    humanus    nigritarum    Fabricius,    Ewing,    Proceedings 

United  Stales  National  Museum,  68:  Article  19,  page  16;  text  figs.  1  C,  2, 
3  C,  5,  6;  pi.  2,  figs.  6,  7.  (Revived  for  lice  from  Negroes.) 

1926.  Pediculus  (Pediculus)  kumanus  corporus  (sic)  de  Geer,  Ewing,  ibid.,  p.  IS. 

1926.  Pediculus  (Pediculus)  humanus  angustus  Fahrenholz,  Ewing,  ibid.,  p.  19.  (While 
assuming  to  recognize  this  form  on  the  basis  of  two  specimens,  the  author 
unites  with  it  P.  capitis  marginaius  Fahr.  and  P.  humanus  chine*sis  Fahr.) 

1926.  Pediculus  (Pedicutus)  kumanus  antericanus,  Ewing,  ibid.,  p.  20;  text  figs.  1  B, 
2,  ZB;  pi.  3,  figs.  9,  10,  11.  (Established  for  lice  from  the  heads  of  Peru- 
vian mummies,) 

1926.  Pediculus  (Pediculus)  kumanus  kumanus  Linnaens,  Ewing,  ibid.,  p.  22.  (Ignor- 
ing the  earlier  fixation  of  the  name,  the  author  attempts  to  establish  the 
head  louse  as  the  typical  form.) 
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!927.  Pedicidiu  capitis  de  Geer  and  Pediculut  corporis  de  Geer,  Freund,  Meditimscht 
KliTiik,  No,  16;  1-3;  2  text  figs.  (Further  evidence  derived  from  the  geni- 
Ulic  regiMi  of  the  males,  purporting  to  diatinguish  the  two  speciei.) 

1929.  Ptdiculus  Awhwuhm  hummtus  Linnaeus,  Ewing,  A  MoiuhU  of  Extertiat  Parasitts, 
p.  144;  fig.  78. 

1929.  Prdiculus  kuinamts  nigrilantm  Fabricius,  Ewing,  ibid.,  p.  144;  fig.  81. 

1929.  Ptdiculus  humtuuis  amerieanui  Ewing,  Ewing,  ibid.,  p.  145;  fig.  82. 

1930.  Ptdiculus  humanus  Unnaeui,  Nuttall  and  Keilin,  Parasitology,  22: 1-8;  pis.  1-18. 

(Iconographic  studies,  with  explanatory  text.    The  colored  lithographs  of 
the  male,  fcnule,  and  first  stage,  by  Teni,  are  incomparably  the  best  illus- 
tratims  of  the  species  ever  published.) 
1930.  Pediculus  humanus  humamus  Linnaeus,  Becjuaert,  in  the  African  Republic  of 

Liberia  aiut  tht  Belgian  Coiigo,  2:  994.    (Head  lice  of  Negroes.) 
1930.  Ptdicuttu  humanus  corporis  de  (jeer,  Bequaert,  ibid.,  p.  995.    (Body  lice  of 

Negroes.) 
1933.  Pediculus  humanus  americmiu  Ewing,  Bequaert,  Carnegie  Institution  of  Wash- 
ington, Publication  No.  431,  p.  573.    (From  Uaya  Indians,  Yucatim  and 
Guatemala.) 
^^ 

Previous  Records.  Innumerable  records,  from  every  race  of  man  in 
every  part  of  the  world.  Occasionally  taken  from  other  Primates  in 
zoolt^cal  gardens  and  described  by  new  names — P.  friedenthati  Fahr.  and 
P.  ossimiUs  Fahr.  from  gibbons,  and  P.  consobrinus  Piaget  from  Aleles, 
one  of  the  New  World  monkeys.  Recorded  occasionally  from  domestic 
animals,  but  without  evidence  that  it  can  live  on  such  hosts. 

Specimens  Examined.  A  very  lai^e  amount  of  critical  material  has 
been  available,  the  greater  part  of  which  belongs  to  the  very  extensive 
collection  built  up  by  Professor  G.  H.  F.  Nuttall  in  the  course  of  his  ex- 
tended studies  and  which  has  very  generously  been  lent  to  me  for  study. 
Because  of  the  length  of  the  list  it  will  be  well  to  break  it  up  into  sections, 
emphasizing  especially  the  more  important  material. 

1.  Typical  material  of  the  head  louse  of  Europeans. — Nuttall,  No.  282, 
from  head  of  woman,  Cambridge,  England ;  Nuttall,  No.  290,  from  woman, 
workhouse,  Gloucester,  England. 

2.  Typical  material  of  the  body  louse  of  Europeans. — Nuttall,  No.  252, 
man's  clothes,  Cambridge,  England;  Nuttall,  No.  311,  from  tramp's  shirt, 
workhouse,  Cambridge,  England. 

3.  Lice  of  Negroes. — From  the  Hamburg  Museum,  specimens  iden- 
tified by  Fahrenholz  as  his  P.  capitis  maculatus,  from  Negroes,  Paramaribo, 
Dutch  Guiana.  From  Wanyaruanda  Negroes,  Lulenga,  Belgian  Congo,  re- 
ceived from  Dr.  J.  Bequaert  and  being  part  of  the  material  recorded  by 
him  in  1930.  Nuttall,  No.  3,  from  head  of  Negress,  Obuasi,  South  Ashanti ; 
Nuttall,  No.  225,  off  natives  and  their  clothes,  Kibondo,  Belgian  Congo ; 
Nuttall,  No.  230,  from  Sudanese  woman's  head,  Khartoum,  and  No.  231, 
from  Arab  woman's  head,  same  locality;  Nuttall,  No.  236,  from  Negroes, 
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—Pediatliu  humanut  Linnaeus.  Typical  female  of  the  "> 
man's  clothes,  Cambridge,  England. 


•porit"  form.  From 


Nairobi,  Kenya;  Nuttall,  No.  254,  from  Suahili  Negro's  head,  Zajizibar; 
Nuttall,  No.  257,  from  heads  of  Masai  Negroes,  Tanga,  German  East 
Africa;  Nuttall,  No.  277,  from  heads  of  Kikuyu,  hospital  at  Nairobi,  Brit- 
ish East  Africa;  Nuttall,  No.  279,  from  heads  of  Kavirondo,  same  locality; 
Nuttall,  No.  281,  from  blanket  of  Meru,  same  locality. 
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4.  From  Chinese  and  Japanese. — Male  and  female,  labeled  as  "Type" 
of  Pediculus  humanus  chinensis  Fahrenholz,  "Prov.  Fokien,  G,  Siemssen 
vend.  8,9.1911,"  received  as  a  loan  from  the  Hamburg  Museum.  Two  males 


Fig.  307. — Pediculus  humanus  Linnaeus.    Ftmale,  from  material  from  China  deter- 
mined by  Fahrenholz  as  P.  capitis  angustus  Fahrenholz. 

and  two  females  from  the  same  museum,  labeled  as  Pediculus  capitis 
angustus,  and  bearing  the  data,  "Prov.  Fokien,  China,  G.  Siemssen  1917, 
det.  Fahrenholz,  3: 1917."   These  are  not  part  of  the  types  but  may  be 
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assumed  to  rqiresent  Fahrenholz'  conception  of  the  form.    Nuttall,  No. 
45,  from  man,  Yokohama,  Japan — it  may  be  assumed  from  a  Japanese; 


Fig.  308.— Pedicultis  humfoau  Linnaeus.  Female,  from  the  type  of  P.  kumamms  M' 

nentit  FahrttHtolz. 
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).  309.— Pfrfintlw  AMtumif  Uniueus.   Female,  from  a  specimen  from  Tarahumare 
Indian*,  Mexico,  which  comes  within  the  concept  of  P.  Aummiu  nm^ricaniu 
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Fig.  SlO.—Pedkutiu  kumanus  Linnaeus.  From  the  sole  remaining,  and  therefore  type, 
specimen  of  P.  conjobrinuj  Piaget,  in  the  British  Uuseiun. 

Nuttall,  Nos.  165  and  179,  from  Chinese,  Szechuen,  West  China;  Nuttall, 
Nos.  174  and  180,  from  pony,  same  locality  data. 
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^5.  From  American  Indians. — ^The  type  of  Pedtculus  humanus  amer- 
'^anus  Ewing,  from  mummies,  Surco,  Peru,  and  a  slide  containing  four 


females  and  two  nymphs  from  mummies.  Canyon  del  Muerto,  New  Mexico, 
being  part  of  the  paratype  material.  From  head  of  Maya  Indian,  Xhichel. 
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near  Peto,  Yucatan,  determined  by  Swing  as  "much  nearer  to  americoMu 
than  any  other  variety,"  and  from  Indian  hut,  Santa  Emilia,  Pocfauta, 
Guatemala;  both  these  lots  received  from  Dr.  J.  Bequaert.  From  Tara- 
humare  Indians,  northern  Mexico,  collected  many  years  ago  by  the  explorer 
Lumholtz  and  received  from  the  National  Museum  of  Sweden.  NuttaK, 
No.  250,  from  Indians,  Cerro  de  Pasco,  Peru. 


Fig.  312. — Pediaiius  kunumiu  Liimaeus.  Abdomens  of  malei  of :  A,  "corporis"  form; 
and  B,  "capitis"  form,  both  from  England. 

6.  From  Eskimo. — From  head  of  copper  Eskimo,  Coronation  Gulf 
region,  Canadian  Arctic  Expedition,  Stanford  Collection,  and  Nuttall,  No. 
246.  From  Eskimo,  Frobisher  Bay,  C.  G.  Sampson,  1902,  Nuttall,  No.  40. 
J    7.  From  South  Sea  Islands. — From  heads  of  natives,  Kungana  Bay, 
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;ennell   Island,  Templeton  Crocker,   1933,  Stanford   Collection,    From 
[arqufisan  woman,  Hakahetau  Village,  Uapou,  Marquesas,  December  3, 
1931,  Pjtcific  Entomolc^ical  Survey,  and  from  heads  of  native  children, 
Hitiaa,  Tahiti.  November  27,  1928,  Pacific  Entomological  Survey. 

8.  From  India,  and  southern  Asia. — Nuttall,  Nos.  229a  and  229^,  from 
heads  of  Tamil  coolies,  Federated  Malay  States ;  Nuttall,  No.  234,  from 
natives  of  the  Badaga  tribe,  Coonoor,  Nilgiris,  India;  Nuttall,  No.  240, 
from  hill  woman's  head,  Kasauli,  India;  Nuttall,  No.  243,  from  Indian 
woman's  head,  Madras,  India;  Nuttall,  No.  244,  from  heads  of  coolies, 
Madras,  India ;  Nuttall,  No.  245,  from  coolies,  Madras,  India. 

9.  Miscellaneous  localities. — Nuttall,  No.  90,  from  Arab,  old  Biskra, 
Algeria ;  Nuttall,  No.  209,  from  clothes,  London ;  Nuttall,  No.  263,  from 
head  of  East  Indian  boy,  Demerara,  British  Guiana.  From  man.  Camp 
Meade,  Maryland,  Stanford  Collection.  Jail,  Sii^pore,  Dr.  B.  A.  R. 
Gater,  Stanford  Collection.  "Dried  head,"  Mexico  City,  American  Mu- 
seum of  Natural  History. 

10.  Reared  material. — Laboratory  reared,  Singapore,  Dr.  B.  A.  R. 
Gater,  Stanford  Collection.  Nuttall,  No.  287,  "1915  strain  of  capitis,  now 
completely  of  corporis  type,  received  alive  from  Bacot,  22,XI,1918." 

11.  From  other  Primates. — The  single  remaining  female  specimen  of 
Pediculus  consobrinus  Fiaget,  which  must  be  regarded  as  the  type  and  is 
now  in  the  British  Museum,  from  Ateles  pentadactylus.  Two  specimens, 
received  from  the  Berlin  Museum  and  labeled  Pediculus  oblongus  Fahren- 
holz,  apparently  not  the  types,  but  indicated,  as  determined  by  Fabrenbolz, 
from  Hylobates  syndaclylus  and  "von  gibbon."  From  "wollaffen,  direkt 
vom  Amazonasgebiet  importiert,  19, IV, 1923,"  Hamburg  Museum.  A  single 
specimen  in  the  British  Museum,  labeled  merely  "Parasite  of  chimpanzee," 
which  is  apparently  of  the  "maculatu/'  type. 

Female  (Plates  I  and  11;  Figs.  306-311).  A  very  variable  species 
ranging  in  length  from  2_5  to  4.2  mm.,  in  color  from  very  pale  to  very  dark, 
in  shape  from  short  and  compact  to  elot^ate  and  swollen ;  antennae  ranging 
from  shorter  than  the  head  to  longer  than  the  head  ( Fig.  313);  setae  of  the 
abdomen  varying  from  sparse  and  more  or  less  arranged  in  rows  to  nu- 
merous and  without  definite  arrangement;  gonopophyses  varying  from 
short  and  blunt  to  almost  sickle-like  (Fig.  322)  ;  thoracic  spiracle  varying 
in  size  (Fig.  316) ;  paratergites  (Figs,  318,  319)  varying  in  extent,  but 
never  with  dorsal  and  ventral  lobes ;  genital  plate  of  the  female  variable. 
Posterior  femur  ( Fig.  326  H)  with  a  quite  strong  ventral  spur, 

Male  (Plate  III),  Ranging  in  length  from  2.00  to  3.25  mm.  Varying, 
as  does  the  female,  in  pigmentation  and  in  form  of  the  paratergal  plates. 
Anterior  leg  (Fig.  326)  with  the  tibio-tarsus  stouter  than  in  the  female. 
Abdomen  with  tergal  plates  of  variable  pigmentation  and  extent  normally 
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present  on  the  third  to  eighth  segments,  there  being  two  plates  on  the  third 
to  sixth  segments  and  one  on  the  seventh  and  eighth,  but  occasionally  with 
a  plate  developed  on  the  second  segment  and  an  additional  pjate  xai  the 
eighth,  and  sometimes  with  the  plates  more  or  less  fused.  Genitalia  pre- 
senting no  specific  peculiarities,  the  genital  plate  always  present,  small  and 
variable  in  shape  (Fig,  329). 

Discussion 

The  special  status  of  the  lice  of  man  naturally  led  to  the  development 
of  a  very  extensive  literature  concemii^  them,  even  before  their  connection 
with  the  transmission  of  disease  was  suspected.  Since  the  definite  proving 
of  that  connection,  the  interest  has  naturally  increased,  and  it  is  to  this  cir- 
cumstance that  we  owe  practically  all  of  our  really  reliable  information 
concerning  their  anatomy,  their  biology,  and  even  their  systematics.  It  is  a 
strange  fact  that  the  total  amount  of  information  accumulated  concerning 
this  constant  companion  of  man  was,  until  about  1917,  insignificant. 

We  are  here  concerned  solely  with  the  problems  of  systematics,  but  the 
work  done  upon  the  biology  of  Pedkulus  humanus,  especially  by  Nuttall, 
forms  an  essential  base  for  systematic  studies.  Without  such  work  any  un^ 
derstandii^  of  the  bare  facts  which  may  be  observed  in  examining  preserved 
specimens  is  impossible.  And,  unfortunately,  the  total  amount  of  such  work 
is  still  insufiicient  to  permit  a  final  solution  of  the  problems  that  appear  and 
that  are  clearly  set  by  the  examination  of  such  material. 

The  complexities  arise  from  two  sources.  They  come  in  part  from  the 
actual  biological  situation  presented  by  the  insects  and  in  part  from  the 
glaring  deficiencies  of  method  and  the  psycholc^cal  vagaries  of  presumaUy 
scientific  workers  which  have  been  so  clearly  demonstrated  and  so  vigor- 
ously and  justifiably  criticized  by  Nuttall.  The  fact  that  Nuttall  was 
demonstrably  wrong  in  certain  conclusions  in  no  way  detracts  from  the 
general  truth  of  his  criticisms.  One  of  the  most  difficult  tasks  before  the 
student  of  the  systematics  of  the  genus  Pediculus  who  is  endeavoring  to 
arrive  at  some  understanding  of  the  very  real  biological  problems  presented 
is  that  of  delving  through  the  mass  of  useless  and  misleading  literature  with 
its  enclosures  of  meaningless  names  for  the  mostly  imaginary  "races"  and 
"subspecies"  and  "varieties"  of  Pediculus  humanus  and  sifting  the  truth 
from  the  misinformation  concerning  the  other  supposed  species  of  Pedicubu 
on  other  Primates. 

The  development  of  the  situation  which  now  exists,  presenting  ei|^ 
supposed  "varieties"  of  Pediculus  trom  man,  two  supposed  species  from 
gibbons,  two  from  the  chimpanzee,  and  four  or  more  from  New  World 
monkeys,  is  a  lot^  story,  but  one  which  must  be  related  in  detail  in  order 
that  we  may  have  a  clear  approach  to  the  questions  involved. 
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The  nomenclatorial  history  of  Pediculus  humanus  begins  with  the  tenth 
edition  of  Uiuiaeus'  Systema  Naturae,  the  official  starting  point  for  all 
zoolc^ipal  nomenclature.  Here  he  gave  no  indication  of  recognizing  two 
forms,  but  in  his  Fauna  Suecica  of  1761  he  indicated  the  head-  and  body- 
infesting  forms  as  varieties,  and  in  the  twelfth  edition  of  the  Syslettta 
Naturae  ( 1767)  he  numbered  these  as  varieties  1  and  2,  respectively,  with 
a  short  statement  of  their  differences. 

De  Geer  (1778)  agreed  as  to  the  possibility  of  recc^nizing  these  two 
varieties  and  defined  them,  saying :  "on  pourroit  les  distinguer  par  les 
denominations  suivantes:  (1)  Pediculus  (kumanus  capitis)  cinereus,  tho- 
race  abdomineque  fascia  interrupta  nigra  marginatis;  (2)  Pediculus 
{kumanus  corporis)  albidus,  totus  immaculatus."  The  rule  that  in  the 
I  nomenclatorial  division  of  a  species  one  of  the  segregates  must  bear  the 
*  same  name  as  the  species,  which  would  have  required  one  of  these  varieties 
to  bear  the  name  Pediculus  humanus  kunuinus,  was  not  then  even  thought 
of,  and  the  lack  of  it  is  at  the  root  of  some  of  our  nomenclatorial  difficulties 
in  this  case. 

Question  might  arise  as  to  whether  or  not  de  Geer  was  actually  employ- 
ing a  binomial  system  in  the  naming  of  these  varieties.  If  it  be  decided  that 
he  was  not,  the  validation  of  these  names  must  be  ascribed  to  Retzius 
(1783),  who  presented  a  translation  of  de  Geer's  work  with  all  names  in 
indisputably  binomial  form  and  designated  these  varieties  again  as  "capitis" 
and  "corporis."  The  writer  is  inclined  to  think  that  they  may  as  weil  be 
ascribed  to  de  Geer,  as  has  always  been  the  custom. 

The  first  fixation  of  the  name  Pediculus  humanus  upon  one  of  these 
varieties  rests,  as  has  been  pointed  out  by  both  Fahrenholz  and  Nuttall, 
upon  the  work  of  Latreille.  The  exact  date  is  somewhat  obscure,  LatreiUe 
having  published  essentially  the  same  material  in  different  works  and  at 
different  times.  Nuttall  ascribes  it  to  the  Nouveau  Dictionnaire  d'histoire 
naturelle,  of  1803,  and  Fahrenholz  to  the  Genera  Crustaceorum,  of  1806, 
while  the  same  material  appears  in  the  Histoire  naturelle  des  crustaces  et 
des  insectes  (Vol.  8,  p.  94),  of  1804,  The  result,  however,  is  clear :  Pedic- 
ulus humanus  is  stated  to  be  "le  pou  du  corps,"  and  the  head  louse  is  named 
Pediculus  cervicalis,  "le  pou  de  tete."  This,  being  the  first  fixation  of  the 
name,  will  stand  as  determining  its  application  if  more  than  one  form  is 
nomenclatorially  recognized.  The  attempt  by  Ewing  ( 1926)  to  apply  the 
name  Pediculus  humanus  kumanus  to  the  head  louse  thus  fails,  and  Ender- 
lein's  fixation  of  the  type  of  Pediculus  as  P.  capitis  de  Geer  is  utterly  out  of 
accord  with  the  rules. 

Fabricius  (1805),  while  failing  to  recognize  these  two  supposed  varie- 
ties, named  as  new  a  Pediculus  nigritarum  from  the  bodies  of  Negroes, 
characterizing  it  as  follows :   "PauUo  minor  p.  himiano.   Caput  magnum, 
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planum,  laeve,  triat^ulum,  antice  subbifidum,  atrum,  Oiipus  subnigosuin, 
atrum,  iminaculatum.  Habitat  in  nigritarum  corpore."  Were  this  not  pre- 
ceded by  Latreiile's  work,  question  might  arise  as  to  whether  or  not  this  nanK 
fixes  the  application  of  the  name  Pediculus  humanus.  Unfortunately  there  is 
nothing  in  this  description  which  permits  the  rect^nition  of  the  form  named 
by  Fabricius. 

Von  Olfers  (1816),  in  a  dissertation  which  is  now  practically  inacces-  , 
sible  and  which  has  been  seen  by  Fahrenholz  alone  of  students  of  the  suclnof 
lice,  named  a  Pediculus  nigrescens  from  Negroes  and  renamed  the  head  and 
body  lice  as  P.  pubescens  and  P.  atbidior,  respectively.  These  last  two 
names,  being  obviously  synonyms,  cause  no  difficulty,  if  we  accept  the 
opinions  of  Fahrenholz. 

Nitzsch  (1818)  recognized  Pediculus  capitis  as  a  distinct  species  and 
renamed  the  body  louse  as  P.  vestimenti,  a  name  which  persisted  in  literature 
even  until  1925. 

Alt  (1824)  proposed  the  name  Pediculus  tabescentium  for  the  body 
louse  when  occurring  in  heavy  infestations,  and  this  name  encumbered  the 
literature  for  many  years. 

Although  various  authors,  especially  Murray,*  from  time  to  time  indi- 
cated a  belief  that  there  are  differences  among  the  lice  from  different  races 
■  of  men,  none  of  these  supposed  forms  were  formally  named,  and  the 
literature  crystallized  around  the  names  Pediculus  capitis,  P.  corporis,  and 
P.  vestimenti,  until  it  was  disturbed  again  in  1911.  In  the  meantime,  Piaget 
(1880)  named  as  doubtfully  distinct  a  species,  P.  consobrinus,  from  a  New 
World  monkey  of  the  genus  Ateles;  Mjoberg  ( 1910)  named  another  from 
the  same  genus ;  and  Fahrenholz  (1910)  named  Pediculus  sckdffi  from  the 
chimpanzee.  Elxcept  for  Meinert  (1891),  no  one  seriously  questioned  the 
accepted  belief  that  the  head  and  body  lice  represent  two  distinct  species. 

Neumann  (1911)  concluded  that  the  head  and  body  lice  can  at  the  most 
be  regarded  only  as  subspecies,  and,  disregarding  entirely  the  accepted  rules 
of  nomenclature,  applied  the  terms  Pediculus  capitis  and  P.  capitis  vestimenti 
to  them.  On  the  basis  of  the  literature  he  expressed  the  belief  that  P.  coit- 
sobrinus  Piaget  must  be  a  synonym  of  P.  capitis. 

Fahrenholz  (1912)  maintained  the  distinctness  of  Pediculus  capitis 
and  P.  corporis  as  species,  offering  very  unconvincii^  evidence  in  support 
of  his  views,  and  then  (1915)  began  the  extension  of  his  peculiar  methods 
to  the  recognition  of  a  series  of  so-called  subspecies  or  varieties.  He  as- 
sumed to  recognize  P.  corporis  var.  nigritarum  Fabricius  on  the  basis  of  a 
single  specimen  from  a  Negro,  and  named  as  new  P.  capitis  var.  angustus 

'  A.  Murray,  "On  the  Pediculi  Infesting  the  Different  Races  of  Men,"  Trwu- 
attions  Royal  Society  of  EdiiAurgh,  22:  567-578;  pis.  29-30  (1861). 
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PfdicuUit  hiimanus  LJnnaeui.   Female,  typical  of  the  for 
From  head  of  Caucasian,  England. 


ERRATUM 

An  error  has  developed  in  the  arrangement  of  the  accompanying  plates. 
The  drawings  in  Plate*  I  and  II  should  be  interchanged. 
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Vol.  II.  Plate  II 


Pcdicuhu  humaaus  Linnaeus.   Female,  typical  of  the  form  "macutatus." 
From  Negro,  Dutch  Guiana. 
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laiiiif  Linnaeus.  Male,  typical  of  the  form  "ca 
From  head  of  Caucasian,  England. 
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from  Japanese,  P.  capitis  var.  moculatus  from  Ne£;roes,  and  P.  corporis 
var.  marginattts  from  Japanese. 

In  1916  he  correctly  appraised  the  nomenclatorial  situation  which  re- 
quires the  name  Pedicultu  humanus  humanus  to  be  fixed  upon  the  body 
louse  and  continued  with  his  attempt  to  supply  each  tribe  of  mankind  with 
its  distinct  variety  of  both  head  and  body  lice,  naming  as  new  P.  humanus 
var.  chinensis  from  Chinese.  He  added  also  P.  friedentkali  and  P.  oblongus 
from  gibbons  and  a  third  species,  P.  lobatus,  from  Ateles.  The  name  Pedic- 
itlus  oblong^ts,  being  preoccupied  by  Pediculus  oblongus  Geoffroy,  was 
changed  by  Fahrenholz  in  1919  to  P.  assittalis. 

During  the  World  War  the  rec(^;nitiion  of  the  importance  of  the  lice 
of  man  in  the  transmission  of  various  diseases  led  to  extensive  studies  upon 
them,  the  most  important  being  those  of  Sikora,  Bacot,  and  especially 
Nuttall  and  Nuttall  and  Keilin,  It  is  to  the  work  of  these  two  last-named 
authors  that  we  must  go  for  an  understanding  of  the  factors  underiyjr^ 
much  of  our  systematic  problem. 

A  large  amount  of  material  of  lice  from  man  in  all  parts  of  the  world 
was  accumulated  by  Nuttall,  and  extensive  experiments  in  rearing  the  lice, 
subjecting  them  to  varied  environmental  inBuences,  and  crossing  the  two 
supposed  varieties  from  head  and  body  were  carried  out.  It  was  Nuttall's 
conclusion  that  color  is  directly  influenced  by  the  environment,  that  the  size 
differences  between  head  and  body  lice  are  due  to  environmental  factors, 
and  that  at  the  most  "capitis  and  corporis  merely  represent  two  unstable 
races  of  one  species,  Pediculus  humanus  Linnaeus."  In  a  comprehensive 
examination  of  the  literature  dealing  with  these  and  the  various  supposed 
varieties  and  species  from  man  and  other  Primates,  all  were  rejected  as 
being  at  the  most  merely  races  of  P.  humanus. 

Undeterred,  however,  by  this  evidence,  Freund  (1924,  1925,  1927) 
once  more  raised  the  claim  of  specific  distinctness  for  the  head  and  body 
lice,  citing  a  series  of  extraordinarily  trivial  supposed  differences  which  will 
be  considered  in  detail  later  in  this  discussion. 

And  Ewing  (1926,  1933),  while  accepting  the  conclusion  that  the  head 
and  body  Uce  of  Europeans  do  not  constitute  distinct  species,  clings  still  to 
the  belief  that  they  represent  subspecies.  Although  unable  to  accept  the 
extreme  view  of  Fahrenholz,  which  assigns  three  names  to  lice  of  Chinese 
and  Japanese,  he  has  assumed  to  recognize  one  of  these  forms  on  the  basis 
of  two  male  specimens,  to  recognize  the  Pediculus  nigritarum  of  Fabricius, 
and  to  name  still  another  subspecies,  Pediculus  humanus  americanus,  from 
American  Indians. 

A  detailed  examination  of  the  claims  for  recc^nition  of  each  of  these 
supposed  forms  is  necessary.  We  may  begin  with  an  examination  into  typi- 
cal bead  lice  and  body  lice  of  Europeans. 
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The  Status  of  Pediculus  "Capitis"  and 
Pediculus  "Corporis" 

It  has  been  quite  generally  agreed  that  cert^n  obvious  differences  tuA 
between  lice  occurring  normally  in  the  hair  and  those  occurring  nonnally 
on  the  body  and  in  the  clothing  of  members  of  the  white  race.  As  wu 
pointed  out  by  Linnaeus  and  de  Geer,  the  head  lice  tend  to  be  smaller,  more 
compact,  and  more  heavily  pigmented;  the  body  lice  to  be  larger,  more 
flaccid,  and  paler,  with  the  lobing  of  the  abdomen  less  sharply  defiiKd. 
Given  a  few  specimens  of  thoroughly  typical  head  lice  and  a  few  of  tho^ 
oughly  typical  body  Itce,  almost  any  systematist  basing  his  conclusions  on 
these  specimens  alone  would  be  inclined  to  call  them  different  species. 

To  the  older  authors,  working  with  but  small  quantities  of  material  and 
entirely  lacking  experimental  evidence  of  the  meaning  of  these  apparent 
differences,  such  a  conclusion  seemed  abundantly  justified.  But  the  exam- 
ination of  a  wide  range  of  material  makes  it  impossible  to  accept  such  bases 
as  adequate,  for  every  degree  of  size  from  the  smallest  to  the  largest,  eveiy 
degree  of  pigmentation  from  the  darkest  to  the  palest,  every  degree  of 
lobii^  of  the  abdomen  from  the  deepest  to  the  slightest,  and,  it  may  safely 
be  asserted,  every  combination  of  these  characters  can  be  found.  Further- 
more, experimental  evidence  seems  positively  to  demonstrate  that  these 
differences  are  at  least  in  large  measure  due  to  environmental  influences 
and  not  to  differences  primarily  of  a  genetic  nature. 

Nuttall,  in  a  series  of  experiments  reported  in  Parasitology  (VoL  11, 
pp.  201-220  [1919]),  reared  lice  from  a  common  source  under  carefully 
controlled  conditions.  He  concludes  (p.  219)  that  "pigmentation  in  Pedic- 
ulus is  not  an  hereditarily  transmitted  character,  its  presence  depends 
entirely  upon  the  nature  of  the  background  upon  which  the  insect  lives  and 
it  is  a  character  that  may  be  acquired  in  a  couple  of  days."  There  seems  to 
be  no  reason  for  questioning  his  conclusions,  and  this  supposed  difference 
between  "capitis'  and  "corporis"*  must  be  discarded. 

Nuttall  has  also  considered  (1920,  pp.  144—147)  the  matter  of  differ- 
ences in  size.  He  called  attention  to  the  fact  that  in  this  genus  precise 
measurement  is  practically  out  of  the  question,  owing  to  the  general  flac- 
cidity  of  the  insects,  few  fixed  points  for  measurement  being  available. 
This  observation  the  writer  will  confirm.  Gross  size  is  extremely  variable 
in  the  living  insect,  owing  to  differences  produced  by  feeding  or  other 
factors.  Precise  measurement  of  minor  parts,  except  of  the  legs,  is  im- 
possible. Microscopic  preparations  present  so  many  sources  of  error,  owing 


*  Purely  at  a  matter  of  convenience  these  names  will  be  used  in  this  discussiwi 
simply  to  mean  "lice  of  the  head-louse  type"  and  "lice  of  the  body-louse  type." 
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to  expansion  or  collapse  or  distortion,  that  the  percentage  of  error  in  meas- 
urements of  even  a  harder  part,  such  as  the  head,  is  excessively  large. 
Furthennore,  as  Nuttall  has  shown,  there  is  such  a  complete  intergradation 
in  size  that  such  measurements  cannot  be  considered  significant. 

The  prevalence  of  distortion  in  microscopic  preparations  is  a  factor  to 
which  but  little  attention  has  been  paid,  but  it  undoubtedly  accounts  for  some 
of  the  alleged  differences  which  various  authors  have  presented.  For  ex- 
ample, Fahrenholz  notes  in  his  description  of  P.  friedenlhali  that  "das 
Abdomen  ist  recht  schlank."  It  is  evident  from  the  photograph  in  Plate  I, 
Figure  1,  accompanying  his  description  that  this  slenderness  is  that  of  a 
contracted  specimen,  this  shape  being  duplicated  in  specimens  at  hand  in 
which  the  longitudinal  contraction  folds  can  be  seen.  He  remarks  further 
that  "Ein  gutes  Unterschiedungsmerkmal  scheint  mir  das  letzte  Segment 
des  Weibchen  zu  bieten ;  es  ist  namlich  breiter  als  latig  und  daher  ragen  die 
Gonopoden  in  die  Einschnitt  desselben  hinein."  It  is  obvious  from  his 
accompanying  figure  that  his  specimen  was  distorted.  And  so  with  other 
instances  which  could  be  cited  where  authors  have  gravely  discussed  these 
ephemeral  appearances. 

The  lobing  of  the  abdomen  has  been  regarded  as  distinctive,  typical 
"capitis"  having  the  intersegmental  incisions  very  deep.  But  it  is  evident 
that  this  aiq)earance  depends  to  a  very  considerable  degree  upon  the  amount 
of  distension  of  the  body,  although  there  are  certain  accompanying  struc- 
tural differences  which  will  be  discussed  later.  Nuttall,  on  the  basis  of  an 
extensive  experience  in  the  rearing  of  these  insects,  concluded  (1919,  p. 
344)  that  "greatly  increased  internal  pressure,  consequent  upon  the  habit 
of  golfing,  although  induced  periodically,  would  appear  to  me  to  explain 
the  larger  average  size  of  corporis,  particularly  the  stretchii^  of  the  thinner 
portions  of  the  integument,  especially  the  increase  in  the  size  of  the  abdomen 
coupled  with  the  loss  of  angularity  in  the  abdominal  segments  and  the  more 
widely  separated  hairs  upon  the  abdominal  surface." 

The  supposed  differences  in  habitat,  likewise,  have  been  disposed  of  by 
Nuttall,  who  points  out  that  they  do  not  hold,  and  further  demonstrates  that 
the  supposed  morphological  differences  already  cited  disappear  in  speci- 
mens reared  in  the  laboratory:  "typical  capitis  lose  all  their  distinctive 
morphological  characters  when  raised  experimentally  on  man  under  con- 
ditions which  are  favourable  for  the  propagation  of  corporis,  and  they  ac- 
quire all  the  morphological  characters  of  corporis  after  four  or  more 
generations." 

Recognizing  that  these  superficial  differences  are  inadequate  to  permit 

the  separation  of  the  two  forms,  various  authors  have  sought  to  find  actual 

structural  differences,  however  small,  upon  which  we  may  rely.  We  may 

proceed  to  an  examination  of  the  various  structures  which  are  available 
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as  a  possible  source  of  differences.  Since  these  two  fonns  were  originally 
based  upon  tlie  lice  of  Europeans,  our  conclusions  concerning  them  should 
be  based  upon  material  from  the  same  general  source  in  order  to  preclude 
the  chance  that  other  varieties  have  been  introduced  into  the  discussion. 
There  are  at  hand  no  specimens  from  continental  Europe,  but  certain  lots 
from  England  may  be  regarded  as  meeting  the  essential  conditions,  it  not 
being  at  all  likely  that  even  the  most  extreme  "splitter"  would  attempt  to 
establish  them  as  separate  varieties.  The  lots  recorded  as  from  "woman's 
head"  at  Cambridge  may  be  accepted  as  typical  "capitis"  and  those  from 
"tramp's  shirt"  and  "man's  clothes"  at  Cambridge  as  typical  "corporis." 

The  antennae. — In  Figure  313  B  is  shown  an  antenna  of  "corporis"  and 
in  Figure  313  H  one  of  typical  "capitis."  It  may  be  noted  that  the  ratio  of 
let^hs  is  about  5-4  and  that  the  antennae  of  "corporis"  seem  to  be  the  more 
slender.  This  difference  has  long  been  recognized  and  is  noted  by  Nuttall. 
However,  gradations  between  the  two  extremes  appear  in  material  which 
may  reasonably  be  used  in  this  comparison. 

The  head. — In  Figure  314  U  is  the  head  of  typical  "capitis"  and  in 
Figure  314  E  the  head  of  typical  "corporis."  Aside  from  the  actual  differ- 
ence in  size  and  the  somewhat  more  slender  and  elongate  "neck"  of  the 
former,  there  is  no  noticeable  difference.  These  drawings  are  from  speci- 
mens mounted  directly  into  balsam,  appearing  to  be  undistorted  except  for 
perhaps  a  slight  shrinkage.  The  shape  of  the  "neck"  can  be  materially 
altered  in  the  making  of  a  preparation.  There  is  certainly  nothing  signifi- 
cant here. 

The  thorax. — Ewing  has  indicated  the  existence  of  differences  in  the 
lengths  of  the  large  setae  (Fig.  315  A)  on  the  dorsum  of  the  thorax,  these 
being  "shorter"  in  "corporis."  Even  if  considerable  differences  in  these 
setae  exist,  it  would  he  impossible  to  make  use  of  them,  for  only  occasionally 
are  they  so  flattened  in  a  preparation  that  their  true  length  can  be  determined. 

Ewing  has  likewise  indicated  differences  in  the  size  of  the  thoradc 
spiracles.  In  Figure  316  £  is  a  spiracle  from  typical  "capitis"  and  in 
Figure  316  F  one  from  typical  "corporis."  The  two  are  almost  exactly  the 
same  size.  Relative  to  the  size  of  the  bodies  it  is  obvious  that  the  spiracle 
of  the  former  is  the  larger,  but  the  amount  is  so  slight  that  any  attempt  to 
express  it  quantitatively  would  be  defeated  by  the  inescapable  error  in 
measurement. 

The  sternal  plate  of  the  thorax  is  always  present,  although  at  times 
obscured  in  preparations  because  of  faint  pigmentation.  It  is  very  variable 
in  form  and  presents  nothing  characteristic.  Typical  forms  are  shown  in 
Figure  317. 

The  legs  of  "corporis'  are  perhaps  somewhat  longer  and  more  slender. 
Such  difference  as  may  exist  is  insignificant. 
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Fic  3l3.~Ptdkitlui  humomu  Liiuiacns.  Antennae  of  females  from:  A,  type  of  P. 
humanut  "ehiticruis";  B,  "corforit"  England;  C,  'ntgritarum,"  Belgian 
Congo;  D,  "eorporis,"  laboratory  reared,  Singapore;  £,  "angiuliu,"  China, 
determined  by  Fahrenholz;  F,  "amtricawus!'  from  Tarahumare  Indians, 
Mexico;  G,  head  of  Sudanese,  Khartoum.  Africa;  H,  "capitit,"  England; 
/,  "cofuobrimu,"  type;  /,  type  of  "americanuj" ;  K,  type  of  "atmnilit"; 
L,  "amtricanvt"  Indian  hut,  Guatemala;  M,  "americanut,"  head  of  Maya 
Indian,  Xhichel,  Yucatan;  N,  "macitlaliu,"  from  Negro,  Paramaribo,  Dutdi 
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Fig.  314. — Pedicvlus  hHrnanus  Linnaeus.  Heads  of  feniales  from :  A,  type  of  "ckinen- 
tu";  B,  "ntaculatus,"  from  Negro,  Paramaribo,  Dutch  Guiana;  C,  type  of 
"eotuobrinus" ;  D,  "capitu,"  England;  E,  "corporit"  England;  F,  "angut- 
tus,"  China,  determined  by  Fahrenbolz;  H,  type  of  "atsimilis."  P.  lobalui 
Fahrenholz,  G. 
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Fig.  315. — Ptdicultu  kumantu  LinnaEUS.  A,  dorsal  aspect  of  thorax  {pt,  pleurum; 
n.  Datum;  m,  thoracic  macrochaetae ;  ppr,  pleural  ridge  of  prothorax;  mpr, 
pleural  ridge  of  mesothorax;  jp,  spirade;  C,  eoxal  condyles);  B,  ventral 
aspect 


Fig.  316- — Pedicuius  hutiiaiiuj  Linnaeus.  Thoracic  spiracles  of  females  of ;  A,  "macu- 
latus"  from  Wanyaruanda  Negro,  Belgian  Congo;  B,  "marulatut,"  from 
Masai  Negro,  Nairobi,  Africa;  C,  "maculatut,"  from  Wanyaruanda  Negro; 
D,  "mactilotus,"  from  Negro,  Paramaribo,  Dutch  Guiana;  £,  "capitis" 
England;  F,  "corporis."  England;  G,  "caigustus,"  China,  determined  by 
Fahrenholz;  H,  "americanus."  from  Tarahumare  Indians,  Mexico;  /, 
us,"  from  Indian  hut,  Guatemala. 

[S651 


ibiGooglc 


40 


CONTRIBUTIONS  TOWAKD  A 


Distr^ution  of  abdomtnai  setae. — No  differences  greater  than  might  be 
expected  to  come  within  the  range  of  normal  variation  in  number  and  size 
have  been  observed. 

Form  of  paratergai  plates. — Here,  as  between  perfectly  typical  repre- 
sentatives of  the  two  forms,  there  is  an  actual  morphological  difference. 


./, 


I 


\/ 


Fig,  317. — Ptdiculus  humanus  Linnaeus.  Thoracic  sternal  plates  of  females  from: 
it,  B,  "maeulatiu,"  from  Wanyaruanda  Negro,  Belgian  Congo;  C,  D,  'ma- 
culalits,"  from  Masai  Negroes,  Nairobi,  Africa;  E,  "macMlaius,"  after 
Fahrenholz;  F,  "mgrilarum,"  after  FahrenhoU;  G,  typical  "corporit'; 
H,  "angutliu,"  China,  specimen  determined  by  Fahrenholi. 


Referring  to  Figure  318  A  and  C,  and  Figure  319  A  and  B,  it  will  be  noted 
that  in  "capitis"  the  plates  on  the  fifth  to  eighth  segments  extend  entirely 
around  the  lateral  lobe  of  the  s^ment  and  well  into  the  intersegmental 
incision,  the  posterior  portion  of  the  plate  being  especially  heavily  sderotized, 
whereas  in  "corporis"  the  plates  merely  form  a  cap  over  the  lateral  border 
of  the'  segmental  lobe,  not  extending  into  the  intersegmental  incision.  It  is 
this  difference  which  accounts  for  the  more  sharply  defined  and  more 
angular  lateral  lobes  of  "capitis"  and  its  less  flaccid  abdomen.  However, 
even  in  material  from  England,  every  d^ree  between  these  two  extremes 
exists,  there  being  specimens  which  cannot  be  referred  to  either  typical 
form  (compare  Fig.  318B),  although  it  seems  certain  that  the  difference 
between  the  two  extremes  cannot  be  ascribed  merely  to  the  enlargement  and 
stretching  of  the  abdomen  of  "corporis."  To  make  use  of  the  exact  shape 
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of  the  paraterfal  plates  in  discriminating  between  the  two  forms  is  im- 
possible, for  in  dissecting  them  off  and  flattening  them  a  very  large  amount 
of  distortion  is  almost  inevitable.  The  appearance  of  the  plates,  as  viewed 
laterally,  is  shown  in  F^re  319  A  and  B. 


Fic.  3l&.—PediculuJ  Aumoniu  Linnaeus.  Paratergal  plates  of  fifth  and  sixth  abdominal 
segments  of  females :  A,  typical  "corporis";  B,  intermediate  form  on 
Wanyanianda  Negro,  Belgian  Congo;  C,  typical  "capitis";  D,  "americanus," 
from  Maya  Indian,  Xhichel,  Yucat&n,  showing  suggestion  of  the  condition 
found  in  Ptdicutus  mjobergi  Ferris,  E,  from  Aleles  dariensis. 


Tergal  piates  of  the  male. — It  may  be  regarded  as  certain  that  the  tergal 
plates  are  always  to  some  extent  developed  in  the  male  {Fig,  320).  In  pale 
specimens  and  unfavorable  preparations  they  may  be  difficult  to  see.  As 
between  "capitis'  and  "corporis"  there  are  no  differences  except  in  degree 
of  pigmentation. 

Genital  region  of  the  female. — Freund,  having  made  a  meticulously  de- 
tailed study  of  the  genitalic  region  of  the  females  of  "capitis"  and  "corporis," 
apparently  upon  the  basis  of  very  few  specimens,  came  to  the  conclusion,  as 
had  earlier  workers,  that  differences  appear  which  may  be  relied  upon  for 
separation  of  the  two  forms.  In  Figure  321  is  shown  the  genitatic  region 
of  each.   The  so-called  telson  of  Freund  is  the  ninth  segment.  We  may 
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consider  his  arguments  in  detail.   His  paper  o£  1925  is  quoted.   Even  a* 
this  date  he  employs  the  name  "vestimenti"  instead  of  "corporis." 


Fig.  3l9.^Pedicutta  humaniu  Liniuwus.  Paratergal  plates  of  females,  dissected  oS 
and  viewed  laterally:  A,  typical  "eorpoHs";  B,  typical  "capilis";  C,  "macn- 
lalus,"  from  Negro,  Belgian  Congo;  D,  from  Marquesan  woman,  Marque- 
sas Islands.  Pediculut  mjobergi  Ferris,  E,  fr<xn  Ateltt  darienjii. 

"1.  Pediculus  vestimenti  besitzst  schlanke  Telsonzapfen,  wahrend  sie 
bei  Pediculus  capitis  breit  sind." 
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Fic.  320. — Pediciitut  hunuauis  Linnaeus.  Tergal  abdominaJ  pUtes  of  males:  A,  typical 
"corporis';  B,  "maa^lu-i,"  from  Negro,  Belgian  Congo ;  C,  from  natives, 
Kungana  Bay,  Rennell  Island,  South  Pacific j  D,  "amtrUanus"  from  Maya 
Indian,  Xhichel,  Yucat^,  showing  slight  abnormality;  O,  from  native  chil- 
dren, Panama,  showing  marked  reduction  and  division  of  plates.  Genital 
plate  of  males  from :  E,  typical  "corporis';  F,  ],  Wanyamanda  Negroes, 
Belgian  Congo;  G,  "dried  head,"  Mexico  City;  H,  "americamu,"  Xhichel, 
Yucatan;  /,  Marquesan  woman,  Marquesas  Islands;  K,  Sudanese,  Khar- 
toum, Africa;  L,  natives,  Panama;  M,  natives,  Kungana  Bay,  Rennell 
Island,  South  Pacific;  if,  "americamis,"  Tarahumare  Indians,  Mexico. 
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Fio.  32l.—Pedieiiliu  humanus  Linnaeus.    Genitalic  region  of  females  of :  A,  tj^o^ 
"corporis";  B,  typical  "capitis."  Both  from  England. 
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The  appearance  of  this  region  changes  to  such  a  degree  with  a  slight 
shrinking  of  the  specimen  or  a  change  in  the  angle  at  which  it  lies  that  this 
supposed  difference  is  evidently  entirely  fortuitous. 

"2.  Etementsprechcnd  bleibt  bei  Pediculus  vestimenti  das  Zwischenfeld 
zwischer  Men  beidcn  Telsonzapfeti,  welches  die  Analspalte  birgt,  breit  und 
bei  Pediculus  capitis  schmal." 

This  appearance  may  be  seen  in  the  figures.  The  difference  is  at  the 
most  slight  and  is  probably  associated  with  the  generally  enlarged  abdomen 
of  "corporis."  Actually  either  form  may  be  seen  in  either  type,  and  the 
appearance  alters  with  the  condition  of  the  specimens. 

"3.  Der  Borstenbesatz  der  Telsonzapfen,  sowohl  der  sagittal  gestellten 
ventralen  Borstenreihe,  wie  auch  der  borsten  auf  der  Zapfenspitze  ist 
schutter  bei  Pediculus  vestimenti,  die  Zahl  der  Borsten  groszer,  der  Besatz 
daher  viel  dichter  bei  Pediculus  capitis." 

If  any  such  difference  exists,  it  is  exceedingly  slight  and  inconstant, 

"4.  In  der  Zwischen region  zwischen  den  ventralen  Borstenreihen  der 
Telsonzapfen  iinden  sich  bei  Pediculus  vestimenti  nur  wenige  kurze 
Borsten,  zahlreiche  dage^en  bei  Pediculus  capitis." 

No  such  difference  appears  in  any  available  specimens. 

"5.  Bd  Pediculus  vestimenti  sind  die  Gonopoden— was  schon  Fahren- 
holz  aufgefallen  ist — schlank,  sichelfonnig  gebogen,  bei  Pediculus  capitis 
breit,  fast  ein  gleichseitiges  Dreieck  bildend,  wenn  tiberhaupt  so  wenig 
gebc^en,  mit  nur  schwach  gebogenen  Medial — und  caudal  Kanten." 

These  differences  at  times  exist,  as  has  been  pointed  out  by  various 
writers,  and  are  shown  in  the  specimens  here  figured  (Fig,  322,  C  and  G). 
But  every  d^ree  of  difference  between  the  two  extremes  can  be  found. 
For  example,  specimens  from  Nuttall's  lot  209,  "from  clothes,  London," 
which  on  every  other  count  are  typical  "capitis,"  are  in  this  particular 
character  typical  "corporis." 

"6.  Zwischen  den  oralen  Ursprung  der  mcdialen  Gonopodenkanten, 
kaudal  vom  Genital  fleck,  liegt  bei  Pediculus  capitis  eine  gruppe  dicht 
gestellter,  kurzer,  dicker  Borsten,  wahrend  bei  Pediculus  vestimenti  Borst- 
chen  iiberhaupt  fehlen  oder  sich  nur  einige  wenige  dtinne  nachweisen 
lassen." 

This  exceedii^ly  trivial  supposed  character  is  entirely  variable,  either 
appearance  occurring  in  either  type. 

"7.  Auf  der  Medialkante  der  Gonopoden  stehen  bei  Pediculus  vestimenti 
diinne,  kurze  Borstchen  in  einer  Reihe  entlang  der  Kante,  bei  Pediculus 
capitis  sind  diese  dick  und  dichter  angeordnet." 

A  very  variable  character. 

"8.  Auf  der  Kaudalkante  der  Gonopoden  enlspringen  die  lateralen 
langen  Borsten  bei  Pediculus  vestimenti  knapp  ionen  vom  Rande,  wahrend 
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Fra.  322. — Pediculus  humatitu  Linnaeus,  Gonopophyses  of  femalei  of  A  typical  "cor- 
poris," laboratory  reared,  Singapore  B  amertcaniu  from  Maya  Indian, 
Xhichel,  Yucatin;  C,  typical  ' corporu,'  mans  clothes,  England,  D,  'ma- 
cvlatvs,"  Wanyaruanda  Negroes  Belgian  Congo  E  atigusliu, '  China,  de- 
termined by  Fahrenholz ;  G,  typical '  capitis  England  Pediculus  mjabergi 
Ferris,  F,  from  Atrles  dariensis  Panama.  Pedtculut  schaffi  Fahrenholi, 
H,  from  chimpanzee,  London  Zoological  Gardens. 
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deren  Ursprung  bei  Pediculus  capitis  weit  oralwarts  auf  die  Innetiflache 
verschoben  ist." 


lq|f  %ff  -apr 

Fic.  323.^Pediculus  humaniu  Linnaeus.  Genital  plates  of  females  from;  A,  typical 
"corporis,"  England;  B,  typical  "capitis,"  England;  C,  "macuiatits,"  from 
Negro,  Dutch  Guiana ;  D,  "angustus,"  determined  by  Falirenholz ;  £,  "ameri- 
canus,"  Indian  hut,  Guatemala;  F,  "americaitus,"  Maya  Indian.  Xhichel, 
Yucatan;  G,  11,  J,  K,  L,  M,  "maculatits"  and  intermediate  forms,  from 
Wanyaruanda  Negroes,  Belgian  Congo.  Pediculus  mjobcrgi  Ferris,  /,  from 
Ateles  dariensis,  Panama. 

Another  trivial  and  inconstant,  if  not  wholly  imaginary,  difference. 

"9.  Die  Reihe  der  langen  kaudalen  Gonopodenborsten  geht  lateral  auf 
den  zwischen  Gonopodenursprung  und  Telsonzapfen  eingeschalteten  Basal- 
wulst  im  Bogen  uber.  Die  senkrecht  an  diese  anstoszende  ventrale  Borsten- 
reihe  der  Telsonzapfen  trifft  sie  bei  Pediculus  vestimenti  im  letzten  Drittel, 
wahrend  sie  bei  Pediculus  capitis  an  das  ende  der  Gonopodenborstenreihe 
anschlieszt." 
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An  entirely  imaginary  difference,  the  existence  of  which  depends  upon 
the  contraction  or  expansion  of  the  specimen. 

The  genital  plate  of  the  female  has  apparently  not  been  used  in  attempts 
to  separate  these  two  forms,  although  there  is  a  tendency  toward  a  differ- 
ence, the  plate  in  "corporis"  {Fig.  323/4)  tending  to  be  larger  and  with  a 
deeper  anterior  emargination  than  that  in  "capitis"  ( Fig.  323  B ) .  The  dif- 
ference, however,  is  at  the  most  merely  a  slight  tendency,  the  plate  beii^ 
exceedingly  variable. 

The  male. — In  the  case  of  the  males,  in  which  few  authors  assume  to 
have  found  any  particular  differences  other  than  those  of  size,  pigmentation, 
and  length  of  the  antennae,  Freund  (1927)  offers  definitive  characters.  We 
may  analyze  these  in  the  same  fashion  as  in  the  case  of  the  female.  In  the 
quoted  statements,  (o)  signifies  "capitis'  and  {&)  signifies  "corporis." 
Reference  may  be  made  to  Figure  324. 

"1.  das  9.  Segment:  (a)  schmal,  scharf  vom  8.  at^esetzt,  (t)  breit, 
wen^er  scharf  abgesetzt." 

If  it  exists  at  all,  this  supposed  difference  would  correlate  with  the 
stronger  development  of  sclerotization  in  "capitis." 

"2.  Kaudalpol:  (u)  verjungt,  (6)  breit." 

Variable,  depending  upon  the  preparation  of  the  specimen. 

"3.  kaudale  genitalpartie :  (a)  nicht  al^esetzt,  (b)  durch  seitliche  Ein- 
drucke  abgesetzt." 

Variable. 

"4.  Genitaloffnung :  (a)  terminal,  V-Form  spitz,  (6)  subtenninal, 
V-Form  breit,  stumpf  winkelig." 

Entirely  imaginary,  and  dependent  upon  the  angle  at  which  the  apex  of 
the  abdomen  happens  to  be  turned  to  the  observer. 

"5.  Kaudalrand  derselben :  (a)  Lippenrand  mit  Borstenreihe,  (6)  beidcs 
fehlend." 

Entirely  erroneous. 

"6.  postgenitales  Borstenfeld:  (a)  unregelmaszige  Reihen,  schmal, 
(6)  regelmaszige,  auf  Chitinplatte,  breit." 

Imaginary.  The  appearance  varies  greatly  with  the  angle  at  which  the 
end  of  the  body  is  turned  to  the  observer. 

"7.  Decklappen:  (o)  schmal,  (fr)  breit," 

Imaginary, 

"8.  praanales  Borstenfeld :  (o)  dicht,  {&)  schutter." 

Certain  setae  in  this  area  are  quite  definitely  fixed  and  the  general  pat- 
tern is  quite  constant  in  a  wide  range  of  material,  but  there  is  considerable 
variability  in  the  number  of  setae.  The  character  is  trivial  and  inconstant. 

The  genitalia  of  the  male  as  shown  in  Figure  325  present  no  noticeable 
differences. 
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Conclusions. — It  thus  appears  that,  while  it  may  be  possible  to  find, 
even  under  natural  conditions,  pure  strains  in  which  the  typical  charac- 
teristics that  are  supposed  to  define  these  two  forms  are  clearly  developed, 
it  is  also  possible  to  find  every  variation  of  them.  The  evidence  of  Nuttall 


,  1>  1      V        ,  1  T  '   /  f, 


Fig.  324. — Peiicuhu  humontu  Linnaeus.  Dorsal  aspect  of  apex  of  abdomen  of  malet 
of :  A,  typical  "cafitW;  and  B,  typical  "corporis." 

that  differences  in  size  and  color  are  environmental  has  already  been  dis- 
cussed. He  has  also  presented  evidence  that  certain  of  the  supposed  mor- 
phological differences  fall  into  the  same  category.  He  records  (1919, 
p.  344)  the  observations  of  Sikora,  who  reared  specimens  in  boxes,  that 
an  alteration  from  typical  "capitis'  to  typical  "corporis"  was  produced.  He 
records  also  the  observation  of  Howlett  that  specimens  of  the  former  trans- 
ferred to  the  body  and  there  reared  led  to  an  F,  generation  about  75  per 
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cent  of  which  would  be  called  "corporis^'  as  far  as  size  and  pigmentation 
were  concerned. 

He  further  records  observations  upon  material  reared  by  Bacot:  A 
strain  of  "capitW  started  in  the  laboratory  in  1915  were  sent  alive  to 
Nuttall  in  1918.  At  this  time  they  were  "in  every  morphological  detail 
like  corporis  having  lost  all  the  supposedly  'specific'  characters  of  caputs." 


Fig.  325. — Pediailus  humtuivs  Linnaeus.  Geaitalia  of  male :  A,  dorsal  aspect ;  B,  ex- 
truded; C,  ventral  aspect  (_bp,  basal  plate;  par,  parameres;  pp,  pseudopenis; 
P,  penis ;  tp,  statumen  penis ;  vp,  vesicula  penis) . 

Material  from  this  same  lot  has  been  examined  in  the  course  of  this  study, 
it  being  Nuttall's  No.  287.  In  every  respect — antennae,  paratergal  plates, 
genitalia  of  female — these  are  "corporis"  as  we  have  described  that  form 
from  typical  material.  The  only  link  here  lacking  is  material  from  the 
original  stock.  We  would  wish  to  know  exactly  what  the  progenitors  of 
this  strain  were  like.  However,  Bacot  was  engaged  in  the  study  of  these 
insects  for  an  extended  period  and  we  may  probably  accept  his  conclusions 
as  to  the  character  of  his  original  material. 

It  is  also  unfortunate  that  the  reverse  experiment,  attempting  to  con- 
vert typical  "corporis"  into  typical  "capitis,"  has  never  been  recorded. 
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Crosses  between  "capitW  and  "corporis'  were  found  by  Bacot  to  be 
fertile  to  at  least  the  third  generation.  But  here  a  disturbing  factor  enters. 
Nuttall  and  Keilin  (1919),  dealing  with  the  phenomenon  of  hennaphrodi- 
tism  in  Pedicutus  humanus,  definitely  connect  its  occurrence  with  hybrid- 
ism between  the  two  forms.  One  cross,  carried  through  the  F,  generation, 
gave  a  total  of  12  per  cent  hermaphrodites  out  of  970  individuals.  Nuttatl 
and  Keilin  recognize  all  of  this  as  evidence  of  a  racial  difference  between 
the  two  forms. 

It  certainly  appears  to  be  evidence  of  genetic  incompatibility  and  thus 
to  throw  doubt  upon  the  validity  of  the  conclusions  concerning  the  trans- 
formation of  one  form  into  another  by  environmental  changes.  There  are 
a  number  of  questions  as  to  which  an  answer  is  needed. 

What  was  the  exact  origin  of  the  ancestors  of  these  crosses?  It  is 
possible  that,  while  "capitis"  and  "corporis"  taken,  let  us  sa'y,  from  a 
common  source  in  Europe  may  be  merely  environmental  forms  with  no 
genetic  difference,  "capitis"  taken  from  an  African  Negro  would  be  genet- 
ically distinct.  It  should  be  noted  that  Bacot's  work  was  done  in  Cairo. 

Would  crosses  between  "capitis"  descendants  which  have  been  trans- 
formed into  "corporis"  by  environmental  changes  show  a  genetic  incom- 
patibility when  crossed  with  other  "corporis"  ? 

Is  there  any  chromosomal  difference  between  the  two  races? 

Until  such  questions  as  these  have  been  answered,  some  cloud  must 
remain  upon  the  conclusion  that  the  two  fonns  are  purely  expressions  of 
envirotmiental  differences,  and  a  contradiction  between  the  two  kinds  of 
experimental  evidence  thus  far  adduced  remains. 

Nevertheless,  the  bulk  of  the  evidence  supports  clearly  the  view  that 
these  two  forms  are  merely  extremes  of  a  single  species ;  that  every  com- 
bination of  and  intergradation  between  their  characters  exists ;  that,  even 
if  pure  lines  with  an  actual  genetic  difference  exist,  these  are  under  natural 
conditions  so  obscured  by  genetic  recombinations  that  no  sharp  distinction 
between  the  two  extremes  can  be  drawn. 

If  they  are  to  be  nomenclatorially  rect^nizcd,  the  name  Pedtcuius  hu- 
manus humanus  Linnaeus  must  be  used  for  the  body  louse  and  Pediculus 
humanus  capitis  de  Geer  for  the  head  louse.  In  the  opinion  here  adopted 
nothing  is  to  be  gained  by  formal  reci^iticm  of  these  forms. 

PEDICULUS  NiGRiTARUU  Fabricius 
Apparently  but  two  authors  since  the  time  of  Fabricius  have  attempted 
to  take  up  this  name  and  apply  it  to  specimens,  Fahrenholz  havii^  employed 
it  for  a  single  individual  and  Swing  reviving  it  for  specimens  from  Negroes 
in  both  Africa  and  the  United  States. 

We  may  at  this  point  introduce  the  key  devised  by  Ewing  for  the  recog- 
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nition  of  the  five  supposed  varieties  of  Pediculus  hutnanus  occurring  in 
America: 

A^.  Over  one-half  of  the  body  setae  arranged  into  definite  traiuvene  rovs,  tbox 
that  are  not  so  arranged  chiefly  setiform;  number  of  setae  in  ventral  nni  m 
Mgment  VI  of  female  tyiHcally  8;  diameter  of  bulb  of  thoracic  spiracle  lesi  tbu 
a  tenth  of  a  millimeter;  macrochaetae  of  thorax  shorter. 

B<.  Second  and  fifth  antennal  s^ments  each  twice  as  t<Mis  as  broad  and  Mgmcnl 
III  broadened  distally  and  distinctly  longer  than  IV, 

O.  Second  pair  of  macrochaetae  of  thorax  longer  than  the  others;  oacro- 
chaeta  III  of  thtn-ax  situated  about  the  diameter  of  the  thoracic  spindc 
bdiind  the  same. 

P.  (PetUeuliu)  hunumu  nigritartim  Fabndiu 

P.  (Pediculus)  humoMut  corporis  de  Gea 

C*.  Second  pair  of  macrochaetae  of  thorax  subequal  with  others;  micro- 

chaeta  III  of  thorax  situated  more  than  the  diameter  of  thoracic  spinck 

behind  the  same. 

P.  (Piiicutitt)  humaniu  morginatiu  Fahrenboli 
B*.  Sectmd  and  fifth  antennal  segments  each  about  one  and  a  half  tiroes  as  long 
as  broad  and  segment  III  subequal  or  almost  subequal  with  IV. 

P.  (Pediculus)  Ammomu  amerieamiu  Ewiof 

A*.  Scarcely  half  of  the  body  setae  arranged  into  definite  transverse  rows,  those  tint 

not  so  arranged  are  spine-like  or  peg-like;  number  of  setae  in  ventral  row  on 

segment  VI  of  female  typically  12  (11-13)  ;  diameter  of  spiracle  bulb  coosidenUy 

over  a  tenth  of  a  millimeter. 

P.  (Ptdiculus)  humoHus  humanus  Limnetu 

It  should  be  noted  that  Ewitig,  ignoring  eariier  fixations  of  the  nainc 
"humanus,"  has  here  reversed  the  application  of  names  to  head  and  bod; 
louse,  his  "humanus  humanus"  being  "capitis"  of  other  authors. 

The  original  description  of  P.  niffritarum,  already  quoted,  contains 
nothii^  of  any  value  except  perhaps  the  statements  that  the  body  is  immacu- 
late, the  size  slightly  smaller  than  that  of  P.  humanus — which  to  Fabridus 
^parently  meant  both  head  and  body  lice — and  the  habitat  the  bodies  of 
Negroes. 

As  to  P.  nigrescens  von  Olfers,  we  may  accept  the  statement  of  Fahren- 
holz  that  it  is  merely  another  name  for  nigritarum. 

As  differences  between  the  body  louse  of  Europeans  and  the  single 
specimen  referred  by  him  to  nigritarum,  Fahrenholz  offers  the  following: 
"Das  Sternum,  das  gegen  das  der  Kopflaus  des  Negers  gut  unterschiedcD 
ist,  zeigt  Textfigur  [Fig.  317 F].  Die  Dorsalseite  tragt  auf  dem  letztco 
Segment  des  Abdomens  ebenfalls  das  braune  Paar  Flatten,  wie  das  Weib- 
chen  der  Kopflaus  des  Negers.  Aufgefallen  ist  mir  noch,  dasz  die  einzeluai 
Fuhlerglieder,  die  bei  Ped.  corporis  des  Europaers  in  der  gnindform  lineal 
erschienen,  bei  dem  vorliegenden  Exemplar  umgekehrt  bimformig  aus- 
sehen." 
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As  for  these  characters,  reference  to  the  series  of  figures  of  the  sternal 
plate  (Fig.  317)  will  show  the  uselessness  of  such  trivial  details  as  those 
cited  by  Fahrenholz.  The  "braune  Paar  Flatten"  are  present  on  every 
female  in  different  degrees  of  pigmentation. 

Ewing,  apparently  not  aware  of  Fahrenholz'  resurrection  of  this  name, 
employed  it  for  two  lots  of  material  from  Negroes  in  Africa  and  at  New 
Orleans,  U.S,A,  His  figures  and  description  make  perfectly  clear  his  under- 
standing of  the  supposed  form. 

Material  at  hand  having  a  bearing  upon  this  supposed  subspecies  is  to 
be  found  especially  in  the  lot  from  Wanyaruanda  N^roes,  Belgian  Congo. 
In  this  are  specimens  which  practically  duplicate  the  photographs  given  by 
Ewing  and  which  show  the  supposedly  significant  characters  used  in  his 
key.  Unfortunately  for  Swing's  thesis  that  these  lice  form  a  variety  pe- 
culiar to  N^roes,  these  specimens  also  practically  duplicate  typical  speci- 
mens of  European  humatmsl  We  may  consider  the  supposedly  distinctive 
characters  cited  by  Ewing : 

1.  Over  half  of  the  body  setae  arranged  into  definite  transverse  rows. 
The  specimens  at  hand  vary  in  this.  In  some,  which  are  rather  sparsely 

haired,  the  arrangement  in  rows  is  quite  distinct ;  in  others  which  are  more 
hairy,  it  is  less  so.  A  specimen  which  most  closely  conforms  to  Ewing's 
claim  is  practically  duplicated  by  a  specimen  from  head  of  woman,  work- 
house, Gloucester,  England. 

2.  Number  of  setae  in  ventral  row  on  segment  VI  [apparently  meaning 
segment  VIIj  typically  eight 

The  number  in  entirely  comparable  specimens  in  the  lot  from  Wanya- 
ruanda N^roes  ranges  from  seven  to  eleven.  Specimens  from  other  sources, 
which  by  every  criterion  are  typical  "corporis,"  show  the  same  range,  and 
specimens  of  typical  "capitis"  from  England  range  from  eight  to  sixteen. 

3.  Diameter  of  bulb  of  thoracic  spiracle  less  than  a  tenth  of  a  millimeter. 
Owing  to  the  fact  that  it  is  very  difficult  to  get  a  precise  measurement 

of  these  spiracles,  this  has  not  been  attempted.  But  drawings,  made  as 
carefully  as  possible,  are  presented.  Compare  Figure  316  C,  from  one  of 
these  specimens  which  fall  within  Ewing's  concept  of  nigritarum,  with 
Figure  316  F,  from  a  specimen  of  "corporis"  from  England,  and  Figure 
316  £,  from  a  specimen  of  "capitis"  from  England.  The  use  of  this  char- 
acter is  impossible. 

4.  Macrochaetae  of  thorax  shorter  and  second  pair  longer  than  the 
others. 

Even  if  a  difference  exists,  it  is  only  rarely  that  these  setae  are  so  flattened 
down  that  their  true  length  can  be  determined. 

Cmnpared  directly  with  specimens  of  typical  "capitis''  and  "corporis," 
these  supposed  nigritarum  appear  darker.   But  if  we  compare  them  with 
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the  illustration  given  by  Nuttall  in  Parasitology  (Vol.  II,  H.  10,  F^.  I) 
which  illustrates  the  effect  of  background  upon  depth  of  pigmentaticm, 
this  difference  loses  any  significance.  As  concerns  both  color  and  fonn, 
some  of  these  specimens  of  nigritarum  duplicate  those  in  the  photograph. 
Certainly  any  theory  of  the  presence  upon  Negroes  of  a  distinctive  form  of 
Pediculus  kumanus  cannot  be  based  upon  Ewing's  concept  of  Pedicniu 
mgritamm. 

PEDICULUS  CAPITIS  MAcuLATus  FahrenhoU 

This  form  was  named  by  Fahrenholz  (1915)  for  the  reception  of  speci- 
mens fnxn  Hottentot  Negroes.  In  it  were  later  included  specimens  frcm 
Negroes  in  the  Cameroon,  Africa,  and  Paramaribo,  Dutch  Guiana  (Fahren- 
holz, 1917). 

Material  from  the  lot  fr<Mn  Paramaribo  has  been  available  for  exami- 
nation  through  the  kindness  of  the  Hambui^  Museum.  In  addition  to  this, 
part  of  the  specimens  from  Wanyaruanda  N^roes,  Lutenga,  Belgian 
Congo ;  others  from  the  heads  of  Masai  Negroes,  Nairobi,  Nuttall,  No.  257; 
from  the  head  of  negress,  Obuasi,  South  Ashanti,  Nuttall,  No.  3;  and 
from  the  head  of  Sudanese  wcMnan,  Khartoum,  Nuttall,  No.  290,  have  a 
special  bearing  upon  this  form.  The  Piaget  Collection  in  the  British  Mu- 
seum contains  specimens  from  Negroes,  Cameroon,  which  belong  to  it. 

That  we  have  here  to  do  with  a  rather  distinctive  and  recurrii^  fonn 
characteristic  of  Negroes  cannot  be  denied.  It  is  a  small,  dark  type,  of 
which  the  female  (Plate  II)  has  a  distinctively  rotund  and  compact  sh^ 
so  that  to  the  eye  it  is  immediately  recognizable. 

In  establishing  the  variety,  Fahrenholz  called  attention  to  the  strong 
sclerotization  of  all  the  parts,  which  is  probably  the  real  reason  for  the 
distinctive  form  of  the  species.  He  was  apparently  impressed  by  the  quite 
unimportant  variations  in  the  form  of  the  thoracic  sternal  pUte,  the  range 
of  which  is  shown  in  Figure  317,  and  by  supposed  differences  in  the  thumb 
of  the  first  tibia  in  the  male  which  are  utterly  insignificant  (Fig.  326, 
GandL). 

In  spite  of  its  distinctive  form,  actual  mori^iological  differoices  between 
maculatus  and  European  humanui  are  unimportant.  The  antennae  (Fig. 
313  N)  of  a  specimen  from  Paramaribo  are  the  shortest  observed,  but  this 
correlates  with  the  small  size.  The  thoracic  spiracles  in  some  of  the  speci- 
mens from  Wanyaruanda  (Fig.  316^)  are  extraordinarily  lat^  and  cm- 
spicuous,  but  this  feature  does  not  appear  in  other  specimens  of  similar 
form,  the  spiracle  in  specimens  from  Masai  Negroes  and  from  Paramaribo 
(Fig.  316,  B  and  D)  beit^  actually  little,  if  at  all,  larger  than  those  from 
European  material,  although  relative  to  the  size  of  the  insects  they  are 
larger.  The  paratei^tes  (Fig.  319  C)  are  quite  broad.  The  gonopt^yses 
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Fig.  326. — Ptdiculut  kumaniu  Linnaeus.  Thumb  of  anterior  tibia  of  male :  A,  "angut- 
tut,"  China,  specimen  determined  bj  Fahrenholz;  £,  right  aixl  left  of 
"americatuu,"  from  Maya  Indian,  Xhichel,  Yucat^;  F,  typical  "eorporis," 
England;  C,  "maculaitu"  Wanyaruaitda  Negro,  Belgian  Congo.  Same  of 
female:  I,  typical  "corporis";  J,  "amerieaniu,"  Indian  hut,  Guatemala; 
K,  "angiutiu";  L,  "maculatus,"  from  Muai  Negro,  Nairobi.  Legs  of 
typical  "corpori/':  B,  anterior  of  female;  C,  D,  male;  H,  posterior  of 
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(Fig.  322  i?)  in  some  specimens  are  very  acutely  pointed,  but  this  appear- 
ance is  not  constant.  The  tergal  plates  of  the  dorsum  of  the  male  (Fig. 
3206)  are  heavily  pigmented  and  strongly  developed.  Apparently  as  an 
expression  of  the  general  tendency  toward  heavier  sclerotizadon,  some 
specimens  show  a  slight  development  of  a  tergal  plate  on  the  second  s^- 
ment,  an  additional  plate  on  the  seventh,  and  a  plate  on  the  eighth  wheie 
none  usually  occurs.  Likewise,  as  noted  by  Fahrenholz,  there  is  a  tendency 
toward  the  development  in  both  male  and  female  of  a  small  sternal  pbte 
on  the  second  abdominal  segment.  But  these  features  are  not  constant, 
even  in  specimens  which  are  otherwise  identical,  and  it  seems  clear  that 
they  are  all  associated  with  the  general  heavy  sderotization  and  pigmen- 
tation. The  head  (Fig.  314  B),  although  heavily  pigmented,  does  not  differ 
in  proportions  from  that  of  typical  "capitis." 

It  thus  appears  that  there  are  no  actual  structural  features  which  are 
definitive  of  this  form.  Its  distinctive  shape  may  very  well  be  due  to  a  cer- 
tain rigidity  caused  by  the  unusual  degree  of  sclerotization.  There  is  some 
variation  in  size,  specimens  of  the  same  appearance  ranging  from  2.S  to 
3 .  75  mm.  in  length. 

The  lot  of  material  from  Wanyaruanda  Negroes  is  extremely  instructive. 
Here  both  this  form  and  another  which  has  previously  been  considered 
under  the  discussion  of  P.  nigritarum  occur  in  company.  They  have  been 
recorded  by  Bequaert  as  P.  humanus  humanus  (=:  capitis)  and  P.  humantu 
corporis.  Between  the  two  extremes  every  degree  of  intergradation  is  to  be 
found  in  this  material,  from  typical  macuJatus  to  typical  "corporis."  Fur- 
thermore, in  some  of  the  other  lots  of  material  from  N^roes,  notably  that 
from  head  of  Sudanese  woman,  are  specimens  which  are  directly  inter- 
mediate. It  is  evident  that  these  two  forms  are  either  mere  extremes  of 
variation  or  that  hybridization  occurs. 

Consequently,  although  it  seems  to  the  writer  that  of  all  the  named  {orms 
of  Pediculus  humanus  this  is  the  most  worthy  of  recognition,  and  that  it 
may  possibly  represent  a  genetically  defined  type,  the  name  is  here  rejected 
owing  to  the  complete  intergradation  with  the  more  typical  forms.  It  is  to 
be  hoped  that  experimentation  with  thb  form  may  sometime  be  carried  out, 

PEDICULUS  CAPITIS  ANCusTUS  Fahrcnholz 
This  supposed  form,  which  "lebt  auf  Japanem,"  is  apparently  quite 
imaginary.  Fahrenholz  oflers  as  its  distinguishing  features  the  fact  that 
"in  Kanada-Balsam  praparierte  Exemplare  zeigen  bei  geringer  Vergros- 
zerung  gelbliche  Grundfarbung,  die  bei  dem  Thorax  und  den  Beinen  in  ein 
helles  Braun  iibergeht,  wahrend  unter  gleichen  Bedingungen  die  £uro{aer- 
laus  als  Grundfarbe  ein  schmutziges  Grau  mit  zuweilen  leicht  gelblich- 
braunem  Hauche  zeigt."  And  further :  "Das  Sternum,  von  dem  bei  Euro- 
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pierlausen  keine  Spur  zu  endecken  ist  .  .  .  .  ,"  an  utterly  erroneous  state- 
ment. Certain  other  trivial  supposed  differences  are  suggested. 

On  the  basis  of  such  statements  Ewing  has  assumed  to  recognize  this 
form  for  the  reception  of  two  specimens  from  western  China ! 

The  types  of  this  have  not  been  seen  in  connection  with  this  study,  but 
specimens  from  "Prov.  Fokien,  China,  G.  Siemssen,  1913,"  identified  and 
recorded  by  Fahrenholz  (1917),  received  from  the  Hamburg  Museum, 
may  be  taken  to  embody  its  author's  concept  of  the  species.  They  are  rather 
pale  specimens,  of  the  "capitis"  type,  with  quite  stroi^ly  pigmented  para- 
terfites  {Fig.  307).  The  antennae  (Fig.  313  £)  are  rather  large.  The 
thumb  of  the  anterior  tibia  is  shown  in  Figure  326  K,  genital  plate  of 
the  female  in  Figure  323  D,  and  the  gonopophyses  in  Figure  322  E. 

There  is  absolutely  nothing  to  be  seen  in  these  specimens  which  justifies 
the  separation  of  this  form  from  Pediculus  humanus. 

PEDICULUS  CORPORIS  MARGiNATUS  Fahrenholz 
"Auch  diese  Varietat  stammt  aus  Japan."  Out  of  the  original  description 
nothing  more  can  be  gathered  than  that  this  differs  from  European  lice  in 
color  as  does  angustus,  that  the  thoracic  sternal  plate  is  lacking,  which 
certainly  means  nothing  more  than  that  it  could  not  be  seen  in  the  specimens 
examined,  and  that  the  transverse  tergal  plates  of  the  male  are  represented 
mostly  by  the  anterior  one  of  each  segment,  while  "bei  den  europaischen 
Kleiderlausen  werden  solche  Querflecken  uberhaupt  nicht  angetroffen" 
— this  last  statement  being  entirely  false. 

The  only  material  available  having  a  bearing  on  this  matter  is  one  lot, 
Nuttall,  No.  45,  from  Yokohama,  Japan,  origin  not  indicated  but  pre- 
sumably from  Japanese.  These  are  typical  "corporis." 

There  seems  to  be  no  reasop  for  taking  this  supposed  form  seriously. 

PEDICULUS  HUMANUS  cHiNENSis  Fahreuholz 
The  types  of  this  variety  were  selected  from  among  material  from 
"China,  Prov,  Fokien  (Eii^ang  8,  IX.  1911.  G.  Siemssen,  Futschou)." 
Two  other  lots  from  the  same  province,  collected  in  1906  by  Siemssen,  and 
one  lot  in  1913,  are  recorded  by  Fahrenholz. 

Of  this,  specimens  labeled  "Types"  have  been  available,  through  the 
kindness  of  the  Hamburg  Museum.  Other  material  having  a  bearing  upon 
it  includes  Nuttall,  No.  179,  from  Chinese,  and  Nuttall,  No.  180,  from 
pony,  all  from  Szechuen,  West  China. 

Aside  frtxn  notes  on  the  development  of  the  tergal  plates  of  the  ab- 
domen of  the  male,  which  are  exceedingly  variable  structures,  Fahrenholz 
states :  "Am  besten  ist  die  neue  Unterart  aber  durch  das  Vorhandsein  eines 
deutlichen  Stemums  charakterisiert."  As  this  structure  is  present  in  every 
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Specimen  of  Pedicutus  seen  in  connection  with  this  study,  we  may  disr^ard 
the  statement.  The  female  is  here  ^ured  from  the  type  {Fig,  308). 

The  antennae  of  the  type  female  (Fig.  313^)  are  the  lot^est  observed, 
being  very  slightly  loi^r  than  those  of  typical  "corporis"  (Fig.  313 B). 
Nothing  appears  either  in  the  types  or  in  the  material  from  Szechuen  that 
can  justify  a  separation  of  this  as  a  distinct  form. 

PEDICULUS  HUMANUS  AUESICANU5  Ewing 

Based  by  Ewing  upon  specimens  from  the  heads  of  American  Indiaa 
mummies,  Surco,  Peru,  and  Ancon,  Peru,  and  Canyon  del  Muerto,  New 
Mexico,  the  type  being  from  the  first-named  locality.  He  also  referred 
to  this  form  specimens  from  Indian  woman,  Coban,  Guatemala,  and  frooi 
the  Island  of  Trinidad  without  indication  of  host.  Later,  Bequaert  records 
specimens  under  this  name,  identified  by  Ewing,  from  head  of  a  Mays 
Indian  woman,  Xhichel,  near  Peto,  Yucatan. 

Through  the  kindness  of  the  American  Museum  of  Natural  History  it 
has  been  possible  to  examine  the  type  and  the  specimens  from  Canyon  dd 
Muerto  in  connection  with  this  study.  Also  specimens  from  the  Xhichd 
material  and  from  Indian  hut,  Santa  Emilia,  Guatemala,  have  been  re- 
ceived from  Dr.  Bequaert.  Specimens  from  Tarahumare  Indians,  nordieni 
Mexico,  collected  by  Lmnholz,  and  received  many  years  ago  from  the 
Swedish  Museum,  have  been  available.  One  lot  from  Indian  boy,  Demeraia, 
British  Guiana,  also  has  a  bearing  upon  this  form.  Other  material  fram 
Indians,  Cerro  de  Pasco,  Peru,  and  the  United  States,  is  not  especially 
pertinent,  beii^  typical  "corporis." 

All  the  specimens  from  the  type  and  paratype  lots  being  in  very  poor 
condition,  a  figure  of  the  female  (Fig.  309)  is  here  presented  based  upcm 
a  specimen  from  Tarahumare  Indians.  It  may  be  noted  that  these  Indians 
even  today  retain  their  racial  purity  firmly,  mixing  not  at  all  with  the 
whites,  and  at  the  time  when  these  specimens  were  obtained  by  Lumholi 
there  could  have  been  but  little  question  of  the  mixing  of  their  louse  popula- 
tion with  outsiders.  These  specimens  seem  to  approximate  quite  closely 
the  concept  of  P.  humanus  americanus. 

In  addition  to  the  characters  given  by  Ewing  in  the  key,  which  has  been 
quoted,  he  cites  other  supposedly  distinctive  characters. 

1.  Over  half  the  body  setae  arranged  in  transverse  rows. 

In  the  specimens  from  Guatemala  and  from  Tarahumare  Indians  ^ 
happens  to  be  true.  In  Figure  327  are  shown  careful  charts  of  the  setal 
arrangement  on  both  dorsal  and  ventral  sides  of  "capitis"  frcnn  woaaa, 
Cambridge,  England,  and  a  specimen  from  Maya  woman,  Xhichel,  Yucatan. 
It  will  be  noted  that  the  differences  are  chiefly  on  the  dorsal  side.  However, 
a  specimen  of  what  can  with  equal  propriety  be  regarded  as  "capitis"  from 
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Fig.  327.—Ped{tMliu  humanus  Linnaeni.  Arrangement  of  seUe  of  abdomen :  A,  dorsal 
tide  and  E,  ventral  side,  from  typical  "capitis,"  from  England;  B,  dorsal 
lidc  and  D,  ventral  side  of  "americaniu,"  from  Uaya  Indian,  Xhicbel,  Yu- 
cat&n ;  C,  typical  setae. 
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woman,  Gloucester,  England,  differs  in  but  the  smallest  degree  from  that 
from  the  Indian  and  would  be  referable  to  americanus. 

The  examination  of  a  long  series  of  specimens  shows  that  the  number 
of  abdominal  setae,  as  well  as  their  size  and  shape,  is  widely  variable  in 
specimens  that  present  no  other  reason  for  reference  to  different  fonns, 
and  as  the  number  increases  the  tendency  toward  the  obliteration  cf 
regular  rows  becomes  more  pronounced,  until  in  the  more  hirsute  specimens 
it  disappears  entirely. 

2.  Number  of  setae  in  ventral  row  of  segment  VI  (VII)  of  female 
typically  eight,  as  opposed  to  twelve. 

On  this  basis  a  specimen  of  "capitis"  from  woman,  Gloucester,  England, 
others  from  man's  clothes,  London,  and  others  from  jail,  Singapore,  to 
mention  merely  a  few  examples,  would  he  referable  to  antericanus. 

3.  Second  and  fifth  antennal  segments  each  about  one  and  a  half  times 
as  long  as  broad,  and  segment  III  subequal  or  almost  subequal  with  IV. 

The  reader  need  only  examine  the  series  of  drawings  of  antennae  shown 
in  Figure  313,  and  reflect  upon  the  effect  of  a  slight  change  of  angle  of 
observation  in  foreshortening  a  specimen,  or  of  a  slight  expansion  or  con- 
traction of  the  intersegmental  membranes,  to  perceive  the  hopelessness  of 
attemptii^  such  meticulous  differentiation. 

4.  Thoracic  spiracle  less  than  a  tenth  of  a  millimeter  in  diameter. 

It  is  true  that  in  a  specimen  from  Indian  hut,  Guatemala,  the  spiracle 
(Fig.  316/)  is  the  smallest  seen,  hut  it  is  only  very  slightly  smaller  than  in 
typical  forms  (Fig.  316,  E  and  F)  and  a  specimen  from  Tarahumare 
Indians  (Fig.  316  H)  bridges  this  slight  gap. 

5.  The  description  states:  "Head  with  poorly  developed  neck  r^on." 
The  type  specimen  has  the  head  strongly  retracted  into  the  thorax  and 

somewhat  deformed  as  a  result  of  its  preparation,  but  the  neck  is  distinctly 
present  and  well  developed,  and  in  the  specimen  from  Maya  Indian,  not 
to  mention  the  others,  is  typical  of  "capitis." 

6.  The  setae  on  the  thumb  of  tibia  I  of  the  male  are  supposed  to  be 
distinctive.  Compare  Figure  326  £,  showing  the  thumb  on  opposite  sides 
of  the  body  of  a  male  from  Xhichel,  with  that  of  a  series  from  other  sources. 
And  bear  in  mind  that  a  slight  rolling  of  this  thumb  will  disturb  the  ap- 
parent relationships  of  the  setae. 

The  conclusion  is  that  this  supposed  form  has  no  more  justification 
than  have  any  of  the  others  which  have  been  discussed. 

PEDICULUS  CONSOBRINUS  PiagCt 

This  supposed  species  was  described  from  specimens  from  Atetes  penta- 
dactylus,  presumably  from  a  zoological  garden.  The  name  has  been  taken 
up  by  Ewing  (1926)  and  utilized  for  lice  from  New  World  monkeys. 
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A  single  female  remains  in  the  Fiaget  Collection  at  the  British  Museum. 
This  specimen  was  remounted  and  examined  and  re-examined  by  the  present 
writer.  It  is  a  perfectly  typical  specimen  of  PediaUus  humanus,  of  the 
"capitis'  type.  Owir^  to  the  fact  that  it  has  been  an  exwedingly  disturbing 
element  in  the  study  of  this  genus,  it  is  here  f^red  (Fig.  310) ;  the  antenna 
is  shown  in  Figure  313  /. 

PEDicuLus  Assiuius  Fahrcnhotz  (=  oblongus  Fahrenholz) 
Described  from  specimens  from  Hytobates  synda£tylus,  Berlin  Zoologi- 
cal Garden.  Through  the  kindness  of  the  Berlin  Museum  it  has  been  possible 
to  see  two  female  specimens,  one  labeled  as  from  Hylobates  syndactylus 
and  the  other  as  from  gibbon,  determined  by  Fahrenholz  but  not  indicated 
astjrpes. 

The  species  is  here  f^red  (Fig.  311).  There  is  not,  it  may  safely 
be  asserted,  a  sit^le  word  in  the  original  description  of  this  species  which 
justifies  its  recognition.  Fahrenholz  remarks:  "Wie  die  Beschreibung  be- 
weist,  ist  es  wirklich  nicht  leicht,  viele  markante  Unterscheidui^smerkmale 
anzugeben."  He  insists,  however,  that  the  total  picture  presented  permits 
"kein  Zweifel"  to  arise. 

In  the  light  of  an  examination  of  the  specimens  recorded,  we  may  agree 
that  no  doubt  should  arise.  It  is  perfectly  typical  Pediculus  humanus. 

PEDICULUS  FRiEDENTHALi  Fahienholz 
Recorded  from  Hylobates  tmiUeri,  without  indication  of  locality.  Un- 
fortunately, specimens  of  this  have  not  been  available.  The  description 
presents  absolutely  nothing  which  justifies  the  separation  of  this  species 
frcMn  P.  humanus,  nor  is  any  difference  indicated  in  the  figures.  No  hesita- 
tion is  here  felt  in  expressing  the  opinion  that  it  is  merely  P.  humatius. 

General  Conclusions 

Thus  far  in  dealii^  with  these  supposed  forms,  only  material  im- 
mediately pertinent  to  the  evaluation  of  each  has  been  admitted.  But  if  we 
take  into  consideration  the  lice  at  hand  from  Eskimos,  Hindus,  Arabs,  and 
other  sources  listed  in  the  account  of  material  examined,  it  becomes  in- 
creasingly evident  that  no  lines  can  be  drawn.  In  the  whole  range,  excepting 
only  the  Negro-infesting  macitlatus,  there  appears  no  solid  ground  for  the 
recognition  of  any  of  the  names  that  have  been  proposed. 

The  whole  assemblage,  in  the  opinion  here  adopted,  constitutes  a  single 
species  in  the  sense  that  has  been  developed  in  the  prefatory  remarks.  That 
any  subspecies  peculiar  to  any  one  of  the  races  of  man,  other  than  maculatus 
from  Negroes,  can  be  demonstrated  to  exist  is  in  the  opinion  here  de- 
vel<q>ed  entirely  untenable.  To  announce,  as  Ewit^  has  done,  on  the  basis 
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of  an  examination  of  a  few  specimens — note  that  his  description  of  anffustus, 
the  characteristic  louse  of  the  yellow  race,  was  based  upon  two  males ! — that 
pure  races  of  head  lice  originally  existed  on  the  "white,  black,  red  and 
yellow  races  of  man  living  in  their  original  gec^raphic  range,"  and  that 
"the  pure  races  of  these  head  lice  should  be  regarded  as  distinct  varieties, 
for  they  differ  in  definite  morphological  characters,"  indicates  a  failure 
to  appreciate  the  fundamentals  of  sound  systematic  work. 

That  genetic  differences  in  the  members  of  this  vast  assemblage  may 
occur  seems  almost  axiomatic,  considering  the  enormous  range  of  the 
species  and  its  occurrence  upon  hosts  of  very  considerable  genetic  separa- 
tion and  considering  the  possibility  of  the  derivation  of  part  of  the  present- 
day  louse  fauna  of  man  from  long-vanished  species  of  the  genus  Homo. 
That  these  differences  may  crystallize  out  into  pure  lines  at  times  is  en- 
tirely probable.  That  the  whole  situation  is  complicated  by  environmental 
factors  seems  definitely  proved  by  the  work  of  J^uttall.  That  the  whole 
assemblage  of  Pediculi  upon  man  forms  a  continuously  linked  genetic  com- 
plex seems  clear.  That  Pediculus  humanus  may  at  times  establish  itself 
upon  other  Primates  which  have  been  in  contact  with  man  seems  definite. 

These  are  the  indications  which  may  be  seen  in  the  evidence  now  at 
hand.  But  we  have  gone  about  as  far  as  we  can  on  the  basts  of  the  conven- 
tional methods  of  the  systematist.  It  remains  for  extensive  experimental 
work  to  carry  farther  the  investigation  of  the  problem  which  has  been  set 

We  may  even  suggest  something  of  what  that  work  should  be :  con- 
firmatory experiments  upon  the  work  already  done  as  to  the  effect  of  en- 
vironment upon  pigmentation;  experiments  upon  the  transformation  of 
positively  determined  typical  Pediculus  humanus  capitis  and  P.  humamts 
corporis,  the  one  into  the  other  and  back  again,  with  particular  reference  to 
morphological  modifications ;  concentration  especially  upon  the  small,  dark, 
rotund  form  which  appears  to  occur  characteristically  upon  Negroes,  in 
order  to  determine  whether  it  is  a  fixed  genetic  entity  or  a  product  of  en- 
vironmental factors ;  crosses  of  these  and  other  extreme  forms ;  cytological 
studies  in  search  of  a  possible  basis  for  the  origin  of  the  abnormalities  ob- 
served by  Nuttall ;  and  the  extension  of  these  studies  to  include  the  next 
species  now  to  be  examined. 

2.  Pediculus  mj<5b«rgi  Ferris 
Figs.  318  E,  319  E,  322  F,  323  /,  328,  329, 330.  331,  332 

1877.  ?  Pediculus  quadrumanus  Murray,  Economic  Entomology,  Apttra,  p,  3.  (Fron 

captive  Attics  sp.  Unrecognizable.) 
1910.  Pediculus  affinis  Mjoberg,  Arkiv  far  Zoologi,  6:  169-171,  258 ;  text  figs.  S5, 151 : 

pi.  5,  fig-  S-  (Not  Pediculus  afflnis  Bunneister.) 
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1913.  Ptdicuhu  lobatus  Fahrenholi,  Zodogitehtr  Atutigtr,  41 :  373.  (Without  descrip- 
tion.) 
1916.  Pedieidtu  mjdbtrgi  Ferris,  "A  Catalogue  and  Host  List  of  the  Anoplura,"  Pro-  -^ 

ettdings  CaK/onna  Aeatiemy  Sciences  (4),  fi:  136.  (New  name  for  P.  affinis 

UjoberK.  Date  of  issxte,  Uay.) 
1916.  PtdictUut  lobatus  Fahrenholi,  Arckh  fiir  Naturgesckkhte.  Abt.  A,  81: 11 :  16- 

18;  pi.,  figs.  6,  7.    (From  Attles  "retUrostu,"  Berlin  Zoological  Garden. 

Definitive  description,  date  of  issue,  August.) 
1916.  PtdicuUa  lobattu  Fahrenholz,  Zoologischer  Anttiger,  48:89.    (Intended  as   a 

preliminary  description  to  precede  the  definitive  descripticn,  but  date  of 

issue  indicated  aa  October.) 

1919.  PedicuiMS  huwatuu  race  capUit  de  (ker,  Nuttall,  Parasitology,  11:  337,  340. 

(Erroneously  rejects  the  species.) 

1920.  Ptdieului  humanut  race  c<i^tf  de  Geer,  Nuttall,  ibid.,  12: 142.    (MainUins  the 

same  opinion.) 
1926.  Pedietdut  lobattu  Fahrenholz,  Ewing,  Proceeding!  United  Statet  NaliomU  Mu- 

ieum,  C8:  8-9;  pi.  2,  fig.  5.  (Records  the  species,  on  the  basis  of  a  sji^le  im- 
mature female,  frqfn  Ateiei  pan,  from  Guatemala.) 
1926.  Pedicid»i  attlophUiu  Ewing,  ibid.,  68:  9 ;  text  figs.  4  A,  5. 
1926.  Pedienlns  comobrams  Piaget,  Ewing,  ibid.,  68:10-13;  pi.   1,  fig.  1;  text  figs. 

2,  ZD.    (From  Ateles  pomsctu,  Bolivia.  Misidentitication.) 
1926.  Pedicnhu  chapini  Ewing,  ibid.,  68:  13-15;  pi.  1,  figs.  3,  4;  text  figs.  2,  40,  5. 

(From  Ateles  aier,  Washington  Zoological  Park.) 
1929.  Pediettlitt  eonsobrimu  Piaget,  Ewing,  Manual  of  Extemoi  Parasites,  fig.  72. 

(Figured,  without  discussion.) 
1931.  Pediculus  aielopmus  Ewing.  Hinman,  Parasitology.  23:  488;  3  figs.   (Recorded 

from  specimens  from  captive  Ateles  geoffroyi.    Describes  adult  female, 

first-stage  nymph,  and  egg.) 

Previous  Records.  Recorded  by  Mjoberg  from  "Ateles  ape"  in  a 
menagerie;  by  Fahrenholz  from  Ateles  "reHerosus"  (=^a«),  Berlin  Zo- 
ological Garden ;  by  Ewing,  as  P.  lobatus,  from  Ateles  pan  taken  in  Guate- 
mala ;  as  P.  atelophilus,  from  Ateles  geoffroyi,  Washington  Zoological  Park ; 
as  P.  consobrinus,  from  Ateles  panisctts  collected  in  Bolivia  and  Washington 
Zoological  Park,  and  from  Lenotocebus  mgricoUis,  Washington  Zoological 
Park ;  and  as  P.  chapini,  from  Ateles  ater,  Washington  Zoological  Park ;  by 
Hinman  as  P.  atelophilus  (determined  by  Ewing),  from  Ateles  geoffroyi, 
from  Panama,  but  captive  at  New  Orleans. 

Specimens  Examined.  The  types  of  Pediculus  lobatus  Fahrenholz 
received  as  a  loan  from  the  Berlin  Museum.  A  single  female  "from  Cebus 
hypoleucus,  found  on  sldn  in  Museum,"  and  males,  females,  and  nymphs 
from  Ateles  paniscus,  London  Zoological  Ciardens,  all  in  the  British  Mu- 
seum. Two  males  from  captive  Ateles  sp.,  Mexico  City,  Dr.  Valadez,  Stan- 
ford (Collection.  Many  males,  females,  and  nymphs  of  all  stages  collected 
by  Mr.  L.  H.  Dunn,  of  the  (Jorgas  Memorial  Laboratory,  Panama,  from 
captive  monkeys,  and  by  him  most  generously  made  available  for  this  study. 
The  hosts  are  as  follows :  "black  spider  monkey,"  Ateles  dariensis,  seven 
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lots  from  Panama  City,  Darien  Province,  and  Bayano  River  District;  "red 
spider  monkey,"  AteUs  geoffroyi,  three  lots  froip  Panama  City,  Chiriqui 


Fid.  ^28. — Pedicuiiu  mjobergi  Ferris.  Female,  from  AleUs  donentit,  Panama. 

Province,  and  Darien  Province,  Panama ;  "black  howler  monkey,"  Alouaita 

paliiata  inconsomns,  from  Los  Santos  Province ;  "white  faced  monkey," 
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Cebus  capucinus  capucinus,  Darien  Province ;  "ring  tailed  monkey,"  Bronx 
Zo51(^ca]  Park,  American  Museum  of  Natural  History.  Without  indica- 
tion of  host,  Bogota,  Colombia,  Nuttall,  No.  285. 

Female  (Figs.  328,  330).  Length  attaining  2.75  mm.  Differing  from 
Pediculus  humanus  most  significantly  in  the  form  of  the  paratei^I  plates 
(Figs.  318£,  319£),  those  of  the  fifth  and  sometimes  the  seventh  seg- 
ment bearing  a  marginal  lobe  on  both  dorsal  and  ventral  sides.  Abdominal 
setae  very  inccmspicuous,  partly  because  of  an  actual  reduction  in  numbers 
and  also  because  of  a  reduction  in  size,  many  of  them  being  extremely 
minute.  Sternal  plate  of  the  thorax  (Fig.  331  G)  tending  to  be  shorter  and 
broader  than  in  P.  kumanus.  Abdomen  of  a  rather  characteristic  shape, 
unexpanded  specimens  having  the  seventh  abdominal  segment  somewhat 
broader  than  the  sixth  (Fig.  330)  and  expanded  specimens  having  the 
abdomen  deeply  lobed,  the  lobes  more  rounded  than  in  typical  P.  humanus. 
Genital  plate  (Fig.  323  /)  resembling  that  of  kttmanus;  gonopophyses  (Fig. 
322  P)  and  genital  region  showing  no  sharply  characteristic  features.  An- 
tennae (Fig.  332  F)  tendii^  to  be  somewhat  larger  and  stouter  than  in 
P.  humanus.  Posterior  femora  (Fig,  332  E)  with  a  well-developed  copula- 
tory  tubercle. 

Male  (Fig.  329).  Lei^h  about  2.00  mm.  Differing  from  Pedkulus 
humanus,  as  does  the  female,  in  regard  to  the  paratergal  plates  and  thoracic 
sternal  plate.  Tei^l  plates  of  the  dorsum  of  abdomen  (Fig.  331,L-Q)  tend- 
ing to  be  much  reduced,  at  times  practically  lacking.  Genital  plate  (Fig, 
331,  H~K)  tending  to  be  smaller  than  in  humanus,  and  at  times  longitudi- 
nally divided  into  two  plates.  Genitalia  and  apex  of  the  abdomen  showing 
no  noticeable  difference  from  those  of  humanus. 

Discussion 

Pediculus  quadrumanus  Murray  was  the  first  species  of  this  genus  to  be 
recorded  from  any  of  the  Cebidae  and  there  is  a  strong  probability  that  it 
is  the  same  as  the  species  at  hand.  However,  it  is  entirely  unrecognizable 
from  the  original  description  and  figure,  and  the  fact  that  specimens  of  in- 
dubitable P.  humanus  have  been  taken  from  monkeys  of  this  family  in- 
creases the  uncertainty.  The  species  should  be  dropped  as  unrecognizable, 
since  inquiry  made  by  Mr.  Gordon  Thompson  of  the  British  Museum 
indicates  that  the  types  are  no  longer  in  existence. 

Pediculus  consobrinus  Piaget,  as  has  been  shown,  is  clearly  a  synonym 
of  P.  humanus.  P.  affinis  Mjoberg  is  therefore  the  first  species  credited 
to  New  World  monkeys  which  needs  to  be  considered.  The  name  affiriis, 
being  preoccupied,  was  replaced  by  P.  mjobergi  Ferris  in  1916.  In  the 
meantime,  Fahrenholz  had  in  1913  published  the  name  Pediculus  lobatus 
for  lice  from  an  Ateles,  but  the  name  was  unaccompanied  by  even  the  brief- 
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est  description  and  remained  a  nomen  nudum  until  the  formal  descripdcn 
appeared  in  1916.  Unfortunately,  the  name  mjobergi  has  priority  of  some 
three  months  over  the  much  more  appropriate  name  lobatus. 


Fig.  329. — Pediculiu  mjobtrgi  Ferris.  Male,  from  Attiei  darinsit,  I 
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The  original  description  of  Pediculus  mjobergi  (as  affims)  contains 
scarcely  a  word  which  will  permit  the  reco^ition  of  the  species,  but  the 
*<^cc)tnp3nying  illustrations,  while  very  deficient,  indicate  a  strong  prob- 
ability that  Mjoberg  actually  had  the  species  which  is  here  credited  with 
^<s  name.  The  illustration  of  the  male,  given  by  Mjobeig,  seems  decisive. 


*"W,  330, — Pediculuj  mjobrrgi  Ferris.  Feitule,  from  the  type  of  P.  lohatM  Fahrenholz, 
ahowinK  the  characteristic  form  of  a  contracted  s| 


Freund  (1926)  recorded  specimens  of  Pediculus  from  Ateles  ater, 
Leipzig  Zoological  Garden,  utilizing  the  name  "P.  capitis  forma  ateUs"  for 
them.  Some  question  may  arise  as  to  whether  he  was  actually  proposing  a 
formal  scientific  name.  Nor  is  it  possible  to  determine  from  his  description 
Krhat  he  actually  had,  the  supposed  differences  in  the  caudal  extremity  of  the 
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male  being  utterly  trivial  and  he  himself  remarkii^  that  "es  sich  um  Peii^' 
ulus  capitis  des  Menschen  handelt,  die  nur  im  n^mitichen  Geschlecht  ^'^l 
maszige  Abweichung  zeigt."    It  would  appear  that  the  name  "atelis,"  ^ . 
actually  validly  proposed,  is  a  synonym  of  either  P.  hutnanus  or  P.  mjobtr^^^' 
On  a  theory  of  probabilities  it  may  be  placed  under  the  latter. 

Ewing  (1926)  assumed  to  recognize  Pedicttlus  tobatiu  Fahrenhrfi  (x.^^-^ 
the  basis  of  "a  single  female  not  yet  emerged  from  her  nymphal  skin,"  H»^^^_ 
also  assumed  to  recognize  P.  consobrinus  Piaget,  of  which  he  placed  P.  mjo^^^'^ 
bergi  as  a  synonym,  and  named  as  new  P.  atelophUus — based  upon  a  singlw  I"i'' 
male  specimen — and  P.  chapini,  all  from  various  species  of  Ateles. 

On  the  basis  of  the  various  published  descriptions  of  lice  from  Ne»^s^"^ 
World  monkeys  up  to  the  time  of  this  paper  by  Ewing,  it  could  not  haw»~**< 
been  asserted  with  any  security  that  these  monkeys  harbor  lice  distincr^r:*  ct 
from  those  of  man.  Upon  the  basis  of  these  descriptions  Nuttall  ( 1920]C  ^^ 
was  entirely  justified  in  rejecting  all  the  names  that  had  been  proposed  M-^- 
However,  it  is  now  perfectly  clear  that  there  is  upon  these  monkeys  a*"-^^ 
least  one  species  which  must,  on  morphological  grounds,  be  rtgarded  a^  -** 
distinct  from  Pediculus  humanus,  even  though  its  existence  is  difficult  tc^^ 
explain  and  presents  a  strange  problem  of  distribution. 

But  that  there  are  actually  four  such  species,  as  maintained  by  EwingsiT    '• 
is,  in  the  opinion  here  adopted,  an  entirely  untenable  view.   We  may  pro — " 
ceed  to  an  examination  of  the  bases  for  these  supposed  species.  Ewing  ha^^ 
presented  the  following  key : 

A^,  Segment  VI  (here  held  to  be  i^iment  VII)  of  abdomen  considerably  farosder  ami  I 

longer  than  V  (VI) ;  pleural  plate  V  (VI)  about  one  and  a  half  times  as  lonfr  I 

as  IV  (V).  P.  lobalut  Fahrenholi  ( 

A^.  Segment  VI  (Vll)  of  aMocnen  not  so  broad  as  V  (VI)  and  only  slightly  longer.  ) 

B^.  The  inner  anterior  and  single  posterior  accessory  spines  of  tibial  thumb,  or 
protuberance,  of  legs  II  and  III  equidistant  from  the  terminal  spine  and 
neither  situated  in  crotch  of  tibia ;  pleural  plate  I  (segment  3)  very  small 
and  not  much  larger  than  the  enclosed  stigmal  foramen.  P.  atehphilus  Ewing 
B*.  The  inner  anterior  accessory  spine  of  tibial  thumb  of  legs  II  and  III  situated 
almost  in  crotch  of  tibia,  while  posterior  accessory  spine  is  situated  contiguous 
with  the  chief,  or  terminal,  spine;  pleural  plate  I  (segment  3)   much  larger, 
squarish,  and  over  twice  the  width  of  enclosed  stigma!  foramen. 
C  Diameter  of  bulb  of  thoracic  spiracle  about  0.09  nim. ;  posterior  accet- 
sory  spine  of  tibial  thumbs  II  and  III  much  more  slender  than  the  nmer 
anterior  accessory  spine.  P.  coiuobrvnu  Piaget 

C*.  Diameter  of  bulb  of  thoradc  spiracle  about  0.06  mm. ;  posterior  accessory 
spine  of  tibial  thumbs  II  and  III  subequal  with  the  inner  anterior  accessory 
spine.  P.  chapimi  Ewing 

The  form  of  the  abdomen. — ^The  types  of  P.  tobcUus  Fahrenholz,  as  well 
as  numerous  other  specimens,  show  the  supposedly  distinctive  form  of  the 
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abdomen,  havii^  the  seventh  segment  broader  than  the  sixth.  In  immature 
forms  this  appearance  is  normal,  but  tn  adults  it  is  due  entirely  to  a  shrunken 
condition  of  the  body.  It  has  been  demonstrated  conclusively  that  an  adult 
specimen  showing  this  appearance,  if  boiled  in  caustic  potash  in  the  manner 
commonly  followed  in  preparing  cleared  specimens  (a  method  apparently 
never  used  by  Fahrenholz),  will  expand  and  assume  the  form  characteristic 
of  full-fed  or  gravid  specimens  in  which  the  sixth  segment  is  broader  than 
the  seventh. 

The  supposed  distinction  between  this  species  and  the  others,  cited  in 
the  key  quoted  above,  is  entirely  illusory. 

The  thoracic  spiracles. — Measurements  differing  in  the  order  of  0.06 
mm.  as  against  0.09  mm.  are  offered  as  diagnostic  of  P.  "consobrinus"  and 
P.  chapini.  In  the  first  place,  such  a  difference  might  be  expected  to  come 
within  the  possible  limits  of  nonnal  variation ;  and,  in  the  second  place,  it  is 
so  slight  as  probably  to  be  exceeded  by  the  nonnal  error  in  measurement  in 
many  cases.  Measurements  of  specimens  at  hand  range  from  0.038  to  0.056 
mm.  in  specimens  which  appear  in  every  respect  to  be  the  same  species,  with 
a  variation  from  0 .  057  to  0 .  047  mm.  on  opposite  sides  of  the  same  specimen. 
Such  a  character  must  be  dismissed  from  serious  consideration. 

Paratergal  plates. — Ewing,  in  the  quoted  key  and  in  descriptions,  has 
utilized  the  form  of  the  paratergal  plates  of  the  third  abdominal  segment, 
these  being  the  first  pair.  In  Figure  331,  A-F,  are  shown  a  series  of  these 
plates  from  males,  all  from  the  same  lot  off  Ateles  dariensis,  except  Figure 
331  D,  which  is  from  Ateles  geogroyi.  In  Figure  331,  A  and  C  are  from 
opposite  sides  of  the  same  specimen.  It  is  evident  from  these  figures  that 
reliance  upon  this  structure  for  the  separation  of  species  is  impossible.  In 
the  female  the  members  of  this  pair  of  plates  are  usually  somewhat  of  the 
shape  of  Figure  331  F,  and  average  larger  than  in  the  mate,  but  show  much 
the  same  range  of  variation. 

The  form  of  the  other  plates  likewise  is  quite  variable,  especially  in 
regard  to  the  development  of  the  secondary  lobes  on  the  plates  of  segments 
V-VII.  In  some  specimens  the  plates  of  segment  VII  are  quite  distinctly 
lobed,  in  others  not  at  all  so ;  but  this  difference  may  occur  as  between 
opposite  sides  of  the  same  specimen  or  as  between  specimens  from  the 
same  lot. 

It  is  evident  that  these  details  of  the  form  of  the  paratergal  plates  may 
not  be  relied  upon  for  the  recognition  of  species. 

Tergal  plates  of  the  male. — ^The  tergal  plates  of  the  male  are  extremely 
variable,  ranging  through  such  a  series  as  shown  in  Figure  331,  L-Q,  which 
is  taken  from  specimens  in  the  same  lot,  off  Ateles  dariensis.  It  is  evident 
that  these  may  not  be  used  for  the  separation  of  species. 

Cemtal  plate  of  the  male. — The  genital  plate  of  the  male  is  extremely 
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—Pedkulut  mjobrrgi  Ferris.  A'F,  variations  in  first  abdominal  paratergal 
plate  of  male,  all  from  Ateles  dorietuu  (except  D,  from  Aitlts  geoffroyi), 
A  and  C  being  from  opposite  sides  of  the  same  specimen.  G,  thoracic  iter* 
nal  plate,  characteristic  form.  H-K,  variations  in  form  of  genital  plate  of 
male,  all  from  specimens  from  AtiUt  darirruii.  L-Q,  variations  in  abdomi- 
nal tergal  plates  of  the  male,  all  specimen*  from  AttUt  daritntu. 
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variable,  as  shown  in  Figure  331,  H-K.  No  specimens  have  been  seen  in 
which  it  is  entirely  lacking,  but  it  is  quite  commonly  divided  into  two  plates. 

Genitalia  of  the  female. — The  genitalia  of  the  female  are  comparatively 
stable,  the  genital  plate  being  of  the  form  shown  in  Figure  323  /  and  the 
gonopophyses  as  shown  in  Figure  322  F. 

The  setae  of  ike  tibial  thumb. — The  differences  cited  by  Ewing  as  sepa- 
rating P.  atelophilus  from  P.  consobrinus  and  P.  chapim  are  at  the  txst 
exceedingly  minute,  and  it  should  be  noted  that  but  a  sii^le  male  specimen 
of  the  first-named  species  was  available  to  him.  In  Figure  332,  A-D,  are 
shown  comparisons  of  the  tibial  thumbs  of  various  specimens  which  will 
indicate  the  range  of  form.  To  attempt  to  separate  species  on  the  basis 
of  such  characters  is,  in  the  opinion  here  maintained,  entirely  unjustified. 


Fi&  332. — Pedicului  mjobtrgi  Ferris.  A-D,  variations  in  diaetotaxy  of  tibial  thumb 
of  lecond  leg  of  female,  all  ipecimens  from  Ateles  dtrienm  (except  C, 
from  Ctbus  capuCHMU,  Panama).  E,  posterior  femur  of  female.  F,  antenna 
□f  female  from  type  of  P.  lobaliu. 

Comparison  with  Pediculus  humanus 
It  is  certainly  no  longer  possible  to  maintain  the  opinion  that  all  records 
of  Pediculi  on  members  of  the  family  Cebidae  have  to  do  with  Pediculus 
humanus  which  has  strayed  from  man.  But  to  attempt  the  segregation  of 
these  monkey-infesting  lice  into  a  subgenus  of  their  own,  as  has  been  done 
by  Ewing,  is  seriously  to  overemphasize  their  de^ee  of  difference  from  the 
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lice  of  man.  Actually  the  differences  between  the  two  species,  consideri:^^ 
the  enormous  range  of  variation  found  in  P.  AiimaHiu,  are  not  great,  a^^-*^ 
were  it  not  for  the  apparent  stability  and  persistence  of  the  morphol<^c:::^^^^ 
characteristics  shown  by  specimens  from  monkeys  they  might  almost  •      ** 
considered  as  merely  further  extreme  variants. 

The  total  picture  presented  by  them,  however,  is  so  consistent  as  to  mat^-*** 
it  impossible  to  hold  such  a  view.  Nevertheless,  attention  should  be  calle_»*W 
to  an  apparent  intermediate  condition  of  the  most  distinctive  character  ci:^  '^' 
P.  mjobergi,  that  of  the  lobing  of  the  paratergal  plates.  In  the  specimen:^^ 
from  Maya  Indian,  Xhichel,  Yucat&n;  "Indian  hut,"  Guatetmla;  an.^^"'"' 
Tarahumare  Indians,  Mexico,  there  is  a  slight  and  variable  indication 
these  lobes,  although  these  specimens  are  in  other  respects  quite  typit 
Pediculus  humanus. 

It  will  immediately  appear  that  these  specimens  are  all  of  New  Wort^ 
origin,  and  were  it  not  for  two  other  lots  some  justification  might  be  founC 
in  them  for  supporting  the  claims  of  Pediculus  humanus  (onericanus  ttf 
reci^nition.  But  unfortunately  for  any  such  conclusion,  in  a  lot  from  native 
woman,  Hakahetau,  Marquesas  Islands,  and  another  lot  from  native  chil- 
dren, Hitiaa,  Tahiti,  the  character  is  equally  well  developed.  In  Figure 
319  D  are  shown  the  plates  from  specimens  from  the  Marquesas.  In  this 
lot  the  development  of  the  lobes  in  immature  specimens  is  practically  as 
strong  as  in  the  corresponding  stages  of  specimens  from  monkeys! 

In  the  light  of  these  specimens,  especially  those  from  the  South  Sea 
Islands,  we  cannot  feel  so  sure  of  the  absolutely  distinct  status  of  Pediculus 
mjobergi.  But  the  problems  which  this  species  presents  are  many.  The 
occurrence  of  any  species  of  Pediculus  upon  New  World  monkeys  is  un- 
reasonable from  any  point  of  view,  for  mammalogists  are  agreed  that  these 
monkeys  have  but  little  to  do  with  the  remainder  of  the  Primates.  The 
problem  of  the  origin  of  Pediculus  mjobergi  cannot  be  discussed  here,  but 
it  may  be  pointed  out  as  one  of  the  most  interesting  of  those  connected  with 
the  genus  Pediculus  and  awaiting  solution.  It  should  be  noted  here,  as  a  con- 
tribution toward  the  further  obscuring  of  this  problem,  that  there  exists 
no  clear  record  of  this  species  ever  having  been  taken  from  monkeys  that 
have  not  been  in  contact  with  man.  Mr.  L.  H.  Dunn,  from  whom  most  of 
the  material  here  recorded  was  received,  states  that  the  examinaticm  of  more 
than  a  hundred  monkeys  killed  in  the  wild  has  revealed  no  lice.  All  of  his 
specimens  came  from  hosts  which  had  been  in  captivity  for  some  time. 
And  yet  to  assume  that  they  acquired  their  parasites  from  man  is  to  ascribe 
to  the  influence  of  environment  a  capacity  for  the  immediate  modification 
of  morphology  that  cannot  be  justified  even  as  an  extension  of  the  experi- 
mental evidence  adduced  by  Nuttall  and  cited  in  the  discussion  of  Pediculus 
humanus.  Again  we  await  experimental  evidence. 
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3.  Pediculus  schMffi  Fahrenholz 
Figs.  322  H,  333,  334 
1910.  Pediculus  schdffi  Fahrenholi,  Jahretbtrickt  des  Nitdersaehsitehen  toologisckt» 
Vertiiu  m  Hottnavtr,  1:57-65;  pi.  1,  figs.  1,3;  pi.  3,  tigs.  1,2,  4,  S;  pL  4, 
figs.  2,  6.    (The  definitive  description.) 
1910.  Ptdiadiu  tchaffi  Fahrenholi.  Zoologiseher  Anttiger,  35:714.    (A  preliminary 
diagnosis,  apparently  intended  to  precede  the  first  reference.) 

1915.  Pediculus  sehafi  Fahrenholz,  Fahrenholz,  Arctuv  fir  Noltirgeschichte,  Abt. 

A,  81: 11:1.    (Describes  the  male.) 

1916.  Pediculus  sehaffi  Fahrenholz,  Ferris,  "A  CaUtogue  and  Host  List  of  the  Ano- 

plura,"  Proceedings  California  Academy  Sciences  (4),  6:  137.    (Usts  in 
catalogue.) 

1919.  Pediculus  fmuumus  race  sehaffi  Fahrenholz,  Nuttall,  Parasilology,  11:336-337. 

(Reduces  to  status  of  a  possible  race  of  humantis.) 

1920.  Pediculus  kumanus  race  sckaffl  Fahrenholz,  Nuttati,  ibid.,  12: 142.    (Maintains 

his  previously  expressed  opinion.) 

1932.  Pedicidut  {Paenipediculus)  timiae  Ewing,  Proceedings  Biotogical  Society  Wash- 

ington, 45:  117.   (Describes  as  new  species.) 

1933.  Pediculus  {Paempediculiu)  sehaffi  Fahrenholz,  ibid.,  46: 167.    (Discussion  of 

validity  and  subgeneric  position.) 
1933.  Pediculus  {Paenipediculus)  sitnia*  Ewing,  Ewing,  ibid.,  46: 168;  text  fig.  2c. 
(Information  on  egg  and  structure  of  nymph.) 

Previous  Records.  Recorded  by  Fahrenholz  from  a  chimpanzee,  Pan 
(=  Simia)  troglodytes.  Zoological  (jardens,  Hanover,  (jermany.  Recorded 
by  Ewing  from  chimpanzee,  London  Zoological  Gardens. 

Speciuens  Examined.  Two  females  in  the  British  Museum,  labeled 
"Monkey,  pres,  by  Mr.  A.  J.  E.  Terzi,"  which  it  is  understood  came  from  a 
chimpanzee.  Two  females,  received  as  a  loan  from  the  British  Museum, 
labeled  as  from  "Chimpanzee,  (Sold  (Toast,  zoo.  Gdns.,  London,  VII/1932," 
and  evidently  from  the  same  source  as  those  upon  which  the  description  of 
P.  simiae  Ewing  was  based. 

Female  (Fig.  333).  Length  3.00  mm.  An  elongate,  slender  species 
characterized  especially  by  the  lack  of  lateral  lobing  of  the  abdomen  anterior 
to  the  morphologically  sixth  (apparent  fourth)  segment  of  the  abdomen 
and  by  the  deep  lobing  of  the  sixth  and  seventh  segments. 

Head  of  the  form  normal  to  the  genus,  constricted  into  a  short  neck. 
Antennae  relatively  stout.  Thorax  broader  than  long,  narrowing  but  little 
anteriorly  and  with  the  head  received  into  a  quite  marked  emargination,  the 
anterior  lateral  angles  of  the  thorax  forming  quite  pronounced  shoulders. 
Sternal  plate  not  evident  in  the  available  specimens.  Legs  relatively  large 
and  slender,  the  first  pair  slightly  longer  and  heavier  than  the  others ;  coxae 
of  the  middle  legs  with  a  distinct,  thumb-like  process;  posterior  femora 
lacking  the  copulatory  tubercle  that  is  present  in  the  other  species  of  the 
genus. 
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Fig.  333. — Pediculus  schaffi  Fahrenholz.  Female,  from  specimai  in  the  British  Hueum- 
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Abdomen  from  its  base  to  the  anterior  margin  of  the  morpholc^caUy 
sixth  (apparent  fourth)  s^ment  practically  no  wider  than  the  thorax  and 
without  lateral  lobes,  the  paratergites  of  these  segments  being  merely  small, 
sclerotic  rings  surrounding  the  spiracle ;  sixth  and  seventh  segments  with 
the  lateral  margins  produced  into  large,  rounded  lobes,  capped  by  the  large, 
strongly  sclerotized  paratergal  plates,  each  plate  (Fig.  334^)  with  a  dis- 
tinct lobe  on  both  dorsal  and  ventral  sides ;  eighth  segment  less  strongly 
lobed  and  the  paratergites  without  lobes.  Gonopophyses  (Fig.  322H)  short, 
and  very  bluntly  rounded,  but  very  faintly  sclerotic,  fringed  with  but 
few  setae;  genital  region  (Fig.  334fi)  otherwise  as  in  P.  humamu.  Ab- 
dominal setae  veiy  small,  few,  arranged  in  single  rows  on  each  segment  as 
far  as  may  be  determined  from  the  material  at  hand. 


Fig.  334.— /'rdim/M  tchaffi  Fafarenholi.  A,  paratei^al  ptate  of  sixth  abdominal  seg- 
ment of  female.  B,  genital  region  of  female. 

Male.  Not  seen  in  connection  with  this  work.  The  essential  portion  of 
Fahrenholz'  description  of  it  is  as  follows:  "Die  Beine  sind  schlank  und 
unter  sich  nach  Grosze  und  Bauart  gleich.  Dies  ist  insofern  sehr  auffallig, 
weil  die  auf  dcm  Menschen  lebenden  Pediculi  an  den  ersten  Beinpaaren  einen 
au^epragten  Sexualdimorphismus  aufweisen.  Am  1.  Gliede  des  2.  Beines 
hat  auch  das  Mannchen  den  vom  Weibchen  erwahnten  Chitinfortsatz.  Das 
Abdomen  laszt  in  der  vorderen  Haifte  eine  Segmentierung  kaum  erkennen; 
die  auch  beim  Weibchen  durch  starke  seitliche  Fortsatze  ausgezeichneten 
hinteren  Segmente  zeigen  beim  Mannchen  dasselbe  Bild.  Nur  das  Endglied 
tragt  in  der  Nahe  der  dorsal  gelegenen  Geschlechtsoflnung  zahlreiche  f  eine 
Borsten.  Sonst  bemerkt  man  am  Abdomen  nur  auf  den  drei  vorletzten 
S^;menten  je  eine  Querzeile  kleiner  Borsten." 
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Notes.— Although  it  has  not  been  possible  to  see  the  types  of  P.  jchSffi,  the  orig — 
inal  description  and  figures  are  sufficient  to  demonstrate  that  there  is  no  justificatioca 
for  the  separation  from  it  of  P.  limiat.  No  basis  for  this  separation  is  offered  by  th^ 
author  of  the  Utter  species,  and  with  specimens  from  the  type  lot  available,  togetber 
with  the  improbability  that  two  very  closely  related  species  would  occur  upon  the  nine 
host,  no  special  reason  for  attempting  to  maintain  the  two  appears.  It  is  clear  that 
Nuttall's  reduction  of  P.  tehaffi  to  the  position  of  a  race  of  P.  hurnan\u  was  unjustified 
and  that  the  species  ts  beautifully  distinct. 

Ewing  has  utilized  this  species  as  the  type  of  a  subRcnus,  Faenipedieulut.  Whether 
or  not  such  an  arrangement  is  desirable  is  a  matter  of  opinion.  In  the  opinioa  here 
adopted  the  recognition  of  this  subgenus  is  uncalled  for.  We  are  dealing  mereljr 
with  two  well-Riarked  species,  and  there  is  no  particular  clarification  of  the  problem! 
of  distribution  and  relationship  gained  1^  further  emphasis  mi  their  differenca. 

Genus  PHTHIRUS  Leach 
Note.— The  correct  spelling  of  this  name  is  as  here  given,  this  being  the  fonn 
employed  by  Leach.  Later  authors  have  frequently  silled  it  "Phlhiriitt,"  and  Ujoberg 
employed  the  spelling  "Phtiriiu." 
1815.  Leach,  Edinburffh  Eneyclopatdia,  9:  77. 
1817.  Leach,  Zoological  Mueellany,  3: 65. 
1838.  Bunneister,  Genera  Irueclontm,  Rhynckota. 
1842.  Denny,  Matuigraphia  Anoplurorum  Britamuae,  p.  8. 
1874.  Giebel,  Iiueeta  Epiioa,  p.  23. 
1880.  Piaget,  Let  Pedicutinet,  p.  628. 
1904.  Enderlein,  Zoologischtr  Anxeigtr,  28:  I3B. 

1908,  Dalla  Torre,  "Anoplura,"  in  Wytsnum's  Centra  Ituectontm,  pp.  5,  9, 
1916.  Ferris,  "A  Catalogue  and  Host  List  of  the  Anoplura,"  Proceedings  California 

Academy  Sciencti  (4),  6: 134,  138. 
1929.  Ewing,  Manual  of  External  Paratitei,  p.  147. 

Anoplura  with  eyes ;  with — in  the  adult — distinctly  five-segmented  an- 
tennae which  are  not  sexually  dimorphic ;  with  the  anterior  legs  slender  and 
with  slender,  slightly  toothed  claw,  the  middle  and  posterior  legs  very  laige 
and  stout  with  heavy  claw ;  thorax  short  and  very  wide,  without  a  notal 
pit  and  without  a  prothoracic  pleural  apophysis,  the  sternal  plate  entirely 
lacking ;  paratergal  plates  of  the  abdomen  perhaps  to  be  regarded  as  lackii^, 
but  the  fifth  to  eighth  segments  produced  laterally  into  prominent,  nip[Je- 
like,  sclerotized  protuberances;  spiracles  present  on  the  third  to  eighth 
segments,  very  large  and  conspicuous,  those  of  the  third  to  fifth  5^:iDents 
close  together,  with  the  first  two  displaced  toward  the  meson ;  dorsum  of 
the  abdomen  at  the  most  but  weakly  sclerotic  and  without  sclerotized 
plates  in  either  sex ;  setae  arranged  in  a  single  transverse  row  on  each 
segment,  those  of  the  dorsum  in  the  female  being  con^icuously  stout 
and  spike-like;  gonopophyses  of  the  female  well  devet(^>ed;  genitalia  of 
the  male  of  a  distinctive  type,  the  parameres  not  fused  with  the  pseudo- 
penis,  the  latter  beii^  divided  into  two  pieces,  the  preputial  sac  small  and 
without  teeth. 
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Hosts.  Occurring,  as  far  as  known,  only  on  man  and  Gorilla  berengeri. 
Type  op  the  Genus.  Pediculus  pubis  Linnaeus. 

Synonymical  List  of  IAues  Previously  Used  in  the  Genus 

Note. — Nanei  in  italics  are  synonynu  of  the  Dame  in  Roman  with  which  they  are 
coupled. 
ferus  Olafsen. 

pubis  Linnaeus, 
gorillae  Ewing. 
ingwiialit  Leach, 

pubis  Linnaeus. 
pubis  Linnaeus. 

fenu  Olaf  sen. 

inguinalii  Leach. 

NoTzs. — Since  the  establishment  of  this  genus  by  Leach  no  one  has  questioned  it> 
validity.  Ewing  has  placed  it  in  a  family,  Phthiriidae,  by  itself.  While  it  is  indeed 
a  peculiar  genus,  such  a  separation  seems  to  remove  it  unnecessarily  far  from  its  rela- 
tives, which  are  evidently  among  the  other  Primate- infesting  forms. 

As  at  present  constituted,  the  genus  consists  of  the  well-known  "crab  louse"  of 
man  and  a  second  species,  lutown  only  from  first-stage  nymphs,  from  a  gorilla. 

1.  PhthiruB  pubis  (Linnaeus) 
Figs.  335,  336,  337 

Note. — There  are  numerous  references  to  this  species  in  general  texts  and  medical 

works  which  are  not  important  from  the  point  of  view  of  this  paper.  Citations  are  given 

only  of  those  which  aid  in  tracing  the  nomenclatorial  history  m'  definitely  add  some- 
thing to  our  knowledge  of  structure  or  biology. 

1758.  PedieiUtu  pubis  Linnaeus,  Sytletita  Naturae,  p.  611. 

1774.  Pedkulut  ftnu  Olafsen,  Des  Vite~Lavmandt  Eggert  Olafsen't  und  des  Land- 
phytici  Biame  Povtlstn's  Reise  durch  Islatd,  1:322.  (This  reference  ac- 
cording to  Fahrenholi.  Apparently  the  pre-Linnaean  name  "ftrus"  was  here 
taken  up  for  this  species.) 

1815.  Phthinu  mguituitis  Leach,  Edinburgh  Encyclopaedia,  9:  77. 

1817.  Phlhirut  itiguinalis  Leach,  Leach,  ZoologictU  Miscellany,  3:  65. 

1838.  Phlhirius  inguinatis  Leadi,  Burmeister,  Genera  Insectomm,  Rhynehola. 

184Z  Phlhirius  inguinalis  Leach,  Denny,  Monographia  Anoplurorum  Britanniae,  p.  9; 
pi.  25,  fig.  3. 

1855.  Pklhirius  inguinalis  Leach,  Kuchenmeister,  Die  in  und  an  dem  Korper  del 
Itbenden  Menichen  vorkommtnien  Parasiten,  1 :  445. 

1864.  Phtkirius  inguinalis  Leach,  Landois,  Zettschrift' fur  wissetischaflliche  Zoologie, 
14: 1-26;  pis.  1-5. 

1872.  Phlhirius  inguinalis  Leach,  Giebel,  Insecta  EptMoa,  pp.  23-27;  pi.  1,  fig.  8. 

1880.  Phlhirius  inguinalis  Leach,  Piaget,  Les  Ptdkulines,  pp.  628-630;  pi.  51,  fig.  5. 

1904.  Phlhirus  pubis  Linnaeus,  EndcrleJn,  Zoologischer  Anteiger,  28: 136;  figs.  10-11. 

1908.  Phlhirus  pubis  (Linnaeus),  Dalla  Torre,  "Anoplura,"  in  Wylsman's  Genera 
Inseelorvm,  p.  9;  fig.  2. 
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1916.  Pklkirui  pubis  (Linnaeus),  Ferris,  "Catalogue  and  Host  Lilt  of  the  Anoplnra,' 
Proettdings  California  Academy  Seiencet  (A),  6: 138. 

1918.  Pktkirus  pubu  (Linnaeus),  Nuttall,  Parasitology,  IC:  382-405;  f^.^1,  3-S,  7-9. 

1919.  Phthirut  pubis  (Linnaeiu),  NutUll,  ibid.,  11:  345-346. 
1930.  Phlhirus  pubit  (Linnaeus),  Nuttetl,  ibid..  22:  8;  pi.  18. 

1933.  Phthinu  pubis  (Linnaeus),  Ewing,  Proeeedings  Biological  Society  WashingtM, 
46: 170;  dgi.  Id.  2a. 

Previous  Records.  Recorded  from  man  in  practically  all  parts  of  the 
world.  Nuttall  ( 1918)  cites  two  records  of  its  occurrence  on  do^  in  Africa 
and  Panama. 

Material  Examined.  From  man  in  the  United  States;  Ei^land, 
Nuttall,  No.  206;  Marquesas  Islands,  Pacific  Entomolc^c^Survey ;  Aus- 
tralia, H.  F.  Ointorir 

Female  (Fig.  335).  Length  about  1.5-2.00  mm.  A  strikingly  short 
and  broad  species,  with  sprawling  legs.  Antennae  (Fig.  3365)  relativdy 
very  large  and  slender  and  very  clearly  five-s^mented,  the  apical  segments 
apparently  without  sensoria.  The  ventral  side  of  the  head  shows,  near  the 
anterior  margin,  two  sets  of  peculiar  structures:  a  pair  of  small,  heavily 
sclerotic  tubercles  (Fig.  337  Cl),  which  have  been  r^arded  by  Enderletn 
(1904)  as  the  labial  palpi ;  and,  on  each  side  (Fig.  337  Ct),  a  rather  thin 
and  delicate  lobe,  which  has  been  regarded  by  the  same  author  as  re[»e- 
senting  the  maxillary  palpus.  There  is  no  reason  for  accepting  either  of 
these  interpretations. 

The  eyes,  in  uncleared  specimens,  show  a  small  but  distinct  pigment 
spot  behind  the  lens. 

The  extraordinary  breadth  of  the  thorax  has  resulted  in  separatii^  the 
pleural  areas  very  widely,  at  least  a  third  of  the  dorsal  aspect  of  the  thorax 
of  the  female — much  less  in  the  male — being  membranous  except  for  i 
small  sclerite  that  articulates  with  the  posterior  border  of  the  head.  The 
pleurites  of  each  side  are  closely  fused  and  enclose  the  spiracle.  No  vestige 
of  the  prothoracic  pleural  apophysis  appears.  The  sternum  is  entirely 
membranous. 

The  slender  claw  of  the  anterior  leg  (Fig.  337  E)  is  minutely  but  dis- 
tinctly toothed.  The  tibia  and  tarsus  of  the  middle  and  posterior  1^  are 
completely  fused  and  bear  on  the  inner  face  (Fig.  337  G)  a  series  of 
strongly  sclerotic  tubercles,  while  the  much-flattened  claw  of  these  legs 
(Fig.  337  F)  likewise  bears  a  series  of  tubercles  on  its  inner  face.  The 
coxae  of  all  legs  bear  a  small,  flattened  lobe  (Fig,  337  B). 

The  abdomen  is  much  reduced,  partly  through  a  reduction  in  the  length 

of  all  the  segments,  but  more  through  the  fusion  of  the  first  five,  and  is 

membranous  throughout  except  for  the  usual  plates  of  the  ninth  tei^nm, 

the  genital  plate,  and  the  sclerotic  lateral  tubercles.   These  tubercles  arc 
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perhaps  not  to  be  r^arded  as  strictly  homologous  with  the  paratergal  plates 
of  Pediculus,  since  they  do  not  enclose  the  spiracles.  The  first  three  pairs 
of  spiracles  are  close  tc^ether,  the  first  two  being  displaced  toward  the 
meson,  and  they  are  all  very  large  and  conspicuous  and  of  a  peculiar,  mush- 
room-like form  (Fig.  337 D). 


Fig.  33S.^Phlhirut  pubit  (Linnaeus).  Female. 

The  gonopophyses  ( Fig.  337  A  )  are  strongly  developed  and  only  slightly 
sclerotic.  Opening  into  the  uterus  near  the  anterior  mai^n  of  the  genital 
plate  is  the  duct  of  the  spermatheca,  this  latter  structure  being  quite  large 
and  conspicuous  and  of  a  peculiar  form  (Fig.  337/4). 
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Male  (Fig,  336  A).  Length  1,25  mm.  In  fonn  of  head  and  thorax 
closely  resembling  the  female  except  that  the  thorax  is  not  so  wide.  No 
copulatory  structures  are  ev  dent  and  the  coxae  bear  the  same  lobes  as  are 
found  n  the  female  Abdomen  much  smaller  than  in  the  female,  tending 
to  be  somewhat  sclerotic  w  th  the  segmental  lines  indicated  and  the  denn 


Fic.  336.— PtofciriM  pubit  (Uniueiu).  A,  abdomoi  of  male; 


i,  antenna ;  C,  genilalit 


somewhat  irregularly  furrowed.  The  marginal  tubercles  are  smaller  than 
in  the  female,  and  the  dorsal  setae  are  very  small  and  inconspicuous.  TTie 
anal  and  genital  openings  are  somewhat  removed  from  the  apex  of  the 
abdomen,  which  terminates  dorsally  in  a  sclerotic  plate.  Ventral  genital 
plate  relatively  very  large.  Genitalia  (Fig.  336  C)  quite  small,  with  a  long 
and  broad  basal  plate  (bp)  to  the  apex  of  which  articulate  the  short, 
acutely  pointed  parameres  {par)  ;  articulating  near  the  apices  of  the  para- 
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meres  are  two  short,  acute  pieces  which  seem  to  be  homolt^ous  with  the 
central  V-shaped  piece  that  has  herein  been  called  the  pseudopenis  (pp) ; 


Fig.  337. — Phlhtrut  pubu  (Linnaeus).  A,  genital  region  of  fenuLle,  with  attached 
seminal  receptacle;  B,  portion  of  middle  coxa,  showing  lobe;  C,  ventral 
aspect  of  anterior  end  of  head,  lateral  tubercles  (0  and  lobes  (I)  ;  D,  spi- 
racle ;  E,  portion  of  anterior  leg ;  F,  inner  face  of  middle  or  posterior  claw ; 
G,  portion  of  middle  or  posterior  leg. 
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filling  the  central  area  is  a  small,  wrinkled  preputial  sac,  which  bean  tbe 
long  statumen  penis  (sp)  and  the  penis  (p). 

luuATURE  Stages.    These  will  be  discussed  in  connection  with  the 
next  species. 


2.  Phthirus  gorillae  Ewing 

1927.  Phthirus  gorillae  Ewing,  Proceedings  Eniotnologkal  Society  Washington,  29: 

120-121. 
1933.  Pkthinu  goriliae  Ewing,  Ewing,  Proceedings  Biological  Society  Washingtm, 

46:  in>;  figs.  \c.  2b. 

Previous  Records.   Known  only  from  eggs  and  first-stage  nymphs, 
from  skins  of  Gorilla  berengeri  taken  in  the  Belgian  Congo. 
Material  Examined.  Not  seen. 

Notes. — The  original  docription  oi  this  species  wu  based  entirely  upon  the  cggi 
and  first-stage  nymphs.  Its  author  states :  "The  third  segment  of  the  antenna  (which 
is  the  (used  third  to  fifth]  is  much  stouter  than  in  pubis;  the  legs  are  shorter;  the 
tarsal  claws  of  the  second  and  third  legs  are  much  shorter  than  the  tarsi,  have  three 
gripping  tubercles  and  only  slight  indications  of  terminal  swellings ;  while  these  claws 
in  pubis  are  about  equal  to  the  tarsi  in  length,  have  live  gripping  tubercles,  in  addition 
to  terminal  enlargements."  In  a  later  key,  the  additional  information  is  given  that  in 
P.  gorUlae  the  "spine  on  tibial  thumbs  II  and  III  [is]  stout,  cmspicuous,  and  mwe 
than  <xie-third  as  long  as  claws  II  and  Itl,"  while  in  P.  pubis  it  is  very  short  and  in- 
conspicuous. 

No  statement  is  made  as  to  the  amount  of  material  examined,  nor  is  any  indication 
given  that  a  study  of  tbe  possible  range  of  variation  was  made.  Six  specimens  of  the 
first  stage  of  P.  pubis,  taken  from  the  same  lot,  have  been  examined  in  connection  with 
the  present  study.  Of  these,  five  were  dissected  from  eggs  and  one  had  hatched.  It  is  evi- 
dent from  these  that  the  number  of  gripping  tubercles  on  the  inner  face  of  the  claw  is 
somewhat  variable,  as  is  the  degree  of  their  development.  Furthermore,  among  these 
specimens  are  claws  duplicating  the  supposedly  distbctive  shapes  given  by  Ewing  in 
his  figures,  as  well  as  duplicating  the  different  degrees  of  development  of  the  tubercles, 
the  number  of  which  ranges  from  three  to  six.  No  specimens,  however,  show  such  a 
development  of  the  tibial  spine  as  is  indicated  for  P.  goriliae.  It  should  be  noted  that 
considerable  changes  in  proportions,  as  well  as  actual  size,  of  the  various  parts  are  to 
be  seen  as  between  wrinkled,  unhatched  specimens  and  those  which  have  been  nat- 
urally occluded. 

It  wo\ild  seem  especially  unsound,  m  the  case  of  a  form  such  as  this,  whidi  is 
unusually  interesting  and  important  in  connection  with  phylogenetic  problems,  to 
draw  conclusions  of  profound  significance  from  scanty  material  and  without  prelim- 
inary studies  of  the  range  of  variation.  Unfortunately,  in  the  absence  of  specimens  of 
P.  goriliae,  it  is  impossible  to  do  more  than  express  a  certain  skepticism  as  to  the 
validity  of  the  species, 

A  detailed  treatment  of  the  immature  stages  of  P.  pubis  will  be  presented  in  a 
later  paper. 
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APPENDIX 
For  tbe  sake  of  a  more  nearly  complete  treatment,  it  is  desirable  to 
append  certain  corrections  to  earlier  papers,  t(%ether  with  additional  in- 
formation concerning  some  species  which  have  already  been  considered  in 
this  series.  In  addition,  a  list  of  species  which  have  been  described  by  other 
authors  since  the  genera  to  which  they  belong  were  treated  in  this  mono- 
graph, and  which  have  not  already  been  interpolated,  is  given.  It  is  im- 
practicable in  the  case  of  some  of  these  to  do  more  than  record  them.  The 
list  may  be  r^arded  as  closed  with  January  1,  1935. 

Genus  MICROTHORACIUS  Fahrenholz  (Cont.) 

1932.  Ferris,  ContribMiont  toward  a  Monograph  of  tht  Sucking  Liee,  Stanford  Uni- 

versity PublicatiMis,  Biological  Sciences,  2:  Part  V:  390. 

1933.  Wemeck,  Memorias  do  Iitstiiuto  Onualdo  Cnu,  27 :  21. 

1934.  Werneck,  ibid..  29: 179. 

To  Dr.  Fabio  Wcracck  is  due  the  credit  for  finally  clearing  up  the  status 
of  the  species  of  this  little  genus,  including  the  rediscovery  of  the  loi^-lost 
Pediculus  cameli  Unnaeus,  which  was  figured  by  Redi  in  1668  and  has  not 
since  been  seen. 

Attention  may  here  be  called  to  the  apparent  occurrence  of  eyes  in  the 
members  of  this  genus.  They  are  scarcely  even  imaginable  in  the  weakly 
sclerotized  material  which  was  alone  available  for  the  basis  of  the  discussion 
in  an  earlier  part  of  this  series,  but  in  material  now  at  hand  they  are  strongly 
indicated  (Fig.  338  Z)e).  There  is,  behind  the  antennae  and  at  the  point 
where  the  one-faceted  eye  of  the  Pediculidac  appears,  a  small,  lens-like 
protuberance.  This  Werneck  seems  to  have  accepted  unconditionally  as  an 
eye,  although  stating  in  the  case  of  two  of  the  species  that  the  eyes  are 
without  pigmentation.  In  uncleared  specimens  of  M,  maszta  there  is  no 
evidence  of  any  ocular  pigment  behind  the  supposed  lens  such  as  occurs  in 
the  case  of  those  species  of  Anoplura  in  which  undoubted  eyes  exist.  In 
spite  of  the  lens-like  appearance,  it  remains  to  be  demonstrated  that  these 
structures  are  actually  eyes. 

One  more  point  may  be  noted.  The  thoracic  notum  (Fig.  338  Enp)  is 
reduced  to  a  notal  pit,  which  is  entirely  enclosed  by  the  fused  pleurites. 

1.  Hicrothoracius  cameli  (Linnaeus)  (Cont.) 
1932.  Ferris,  Contributions  toward  a  Monograph  of  the  Sucking  Lice,  Stanford  Uni- 
versity Publications,  Biological  Sciences,  2:  Part  V:394. 
1934.  Werneck,  Memorias  do  Imtiluto  Otwaldo  Crug,  29: 179-183;  figs.  1-5. 

Werneck  records  the  rediscovery  of  this  species,  taken  from  Cameltis 
dromedaritts,  in  Algeria.  It  is  very  close  to  M.  praelongicefs  (Neumann), 
differing  according  to  Werneck  as  follows : 
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"No  parasito  do  camello,  as  duas  ^randes  placas  pigmcntadas,  em  Ci>* 
se  divide  a  placa  genital  da  fcmea,  sac  tnuito  afastadas,  deixando  entr^  ^'^ 
um  grande  espa^o,  e  nao  tocam  o  pequeno  annel  chitinisado  que  se  encor*-'^'^ 
entre  ellas.  Na  especie  de  Neumann,  nao  so  a  forma  deste  ultimo  e  entem  "MTi.- 
mente  diversa  como  o  afastamento  das  placas  genttaes  e  menor  e  tao  pequ  ^^~no 
que  estas  tocam  a  placa  mediana.  O  numero  das  cerdas  que  guarneceirrm.  os 
gonopodos  e  das  que  junto  a  ellas  se  encontram,  fornece  ainda  elem^  -^citD 
para  distinc^ao  segura  e  facil  cntre  as  especies. 

"Nos  machos,  as  genitalias,  embora  do  mesmo  typo,  tem  caract^^:M« 
proprios.  Encontra-se  e,  Microlhoracius  cameli  uma  peca  endomeral.  ei:rm-*rc 
OS  ramos  terminaes  da  placa  basal,  fortemente  recurvada,  emquanto  ^U  ue 
no  Microthoracius  praelongiceps  a  mesma  peca  apresenta,  apenas,  Wg^sxro 
dentc,  como  o  de  uma  aguiha  de  tricot,  Alem  disso  a  placa  basal  nao  t^^m 
o  adelgacamento  que  se  encontra  em  meio  do  comprimento  da  placa  b^^^aJ 
de  Microthoracius  praelongiceps,  sendo  suas  margens  lateraes  quasi  re=-<- 
tilineas  e  ligeiramente  divergentes." 

2.  Microthoracius  praelongiceps  (Neumann) 
Fig.  338  A 

1909.  HaetHolopmus  praelongiceps  Neumann,  Archives  de  ParasUatagie,  13:  SOS-Sllr"^ 

figs.  10-12.    (In  part.) 
1916.  Linognathiu  pratlongictps  (Neumann),  Ferris,  "A  Catalogue  and  Host  List  of 

the    Anoplura,"   Proceedings    Calif omia   Aeadtt^y   Sciences    (4),   6: 164. 

(In  pan) 
1916.  Microlhoracitu  praelongiceps  (Neumann),   Fahrenholz,  Arcktv  fir  Natwrge- 

fcAicUr,  Abt.  A,  81:11:30.    (In  part) 

1932.  Microlhoracius  praelongiceps  (Neumann),  Werneck,  Rrvtsta  Medico-cimrgiea 

do  Brasil,40:M6;  &g. 

1933.  Microthoracius  praelongiceps   (Neumann),  Wemeck,  Memorias  do    Insttluto 

Oswaldo  Crut,  27:21-26;  figs.  1-8. 

Previous  Records.  Recorded  by  Neumann  from  Auchenia  huanaca, 
Choquecomato,  Bolivia.  By  Wemeck  from  Auchenia  Uama,  Irom  Ar- 
gentina. 

Female.  In  the  characteristics  of  the  abdomen  practically  identkal 
with  M.  massai  Werneck  (figured  in  Part  V,  Figs.  240-241,  of  this  series 
as  M.  praelongiceps),  but  differii^  markedly  in  the  foim  of  the  head  and 
in  certain  characteristics  of  the  thorax  and  legs.  The  head  (Fig.  338^), 
in  comparison  with  that  of  M.  ma£sai  (Fig.  338,  B  and  C),  is  short  and 
broad  and  the  antennae  are  relatively  large.  The  thoracic  spiracle  is  quite 
small  and  inconspicuous.  The  legs  are  noticeably  larger  than  in  M.  mazsm. 

Male.  According  to  the  figures  given  by  Werneck,  the  male  differs  in 
[610] 
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i  respects  as  does  the  female  and  also  slightly  in  the  fonn  of  the 


^^0^ 


Fic.  338. — Microlhoraciut  praelongiceps  (Neumann).  A,  dorsal  aspect  of  head  and 
thorax.  Mierothoracius  tnattai  Wemeck.  B,  outlines  of  heads;  C,  dorsal 
aspect  o(  bead  and  thorax;  D,  portion  of  side  of  head  showing  supposed 
eye  (()  ;  E,  details  of  dorsum  of  thorax,  spiracle  itp),  notal  pit  (np). 
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Notes. — It  la  now  evident  that  Neumann  had  at  hand  two  species  when  he  descrit^i'^^ 
his  Haematopintu  prattangicePs.   He  indicated  in  a  footnote  to  his  description  that^        ^ 
one  specimen,  "une  femelle  j'eunc,"  the  head  was  narrower  than  in  the  others.  It  v 
perhaps  this  particular  specimen  from  the  type  lot  which  was  at  hand  in  connr 
with  the  previous  treatment  of  this  species  in  the  present  series  and  which  led  t( 
identification  of  the  species  there  established. 

To  Wenteck,  who  became  possessed  of  adequate  material  of  both  species,  - 
situation  first  became  clear,  and  the  quite  unexpected  occurrence  of  two  species  of  - 
same  genus  upon  the  same  holts  was  revealed. 

3.  Microtboracius  tnazzai  Wemeck 
Fig.  338,  S-£ 

1909.  Haenuitopinus  pratlongictps  Neumann,  Archives  4e  Paratitotogie,  13;  S09.  C^^^ 

specimen  recorded  in  a  footnote.) 
1916.  LimtgnathtLs  prathi^pcept  (Neumann),  Ferris,  "A  Catalogue  and  Host  List 

the  Anoplura,"  Prociedings  California  Academy  Sciencet   (4),  G:  164.    ^C 

part.) 
1916.  Microthoraciut   prattongieept    (Neumann),    Fahrenholz,   Archiv   fir    NatM^ 

gtschichtt,  Abt  A,  81: 11 :  30.    (In  part) 
1932.  Microlhoracnu    prattongieept    (Neumann),    Ferris,    ConlrUmtions    toward 

Monograph  of  the  Sucking  Lice,  Stanford  University  Publications,  B*(^ 

logical  Sciences,  2:  Part  V :  391-394 ;  figs.  240^1.    (Misidentification.) 

1932.  Microthoradus  mattai  Weroeck,  Revista  Medico-cirurgiea  do  Brasil,  40:346-^ 

348;  fig. 

1933.  Microthoracitu  tiuum  Wemeck,  Wemeck,  Memoriat  do  Instituto  Otwatdo  Cru, 

27:26-32:  figs.  9-15. 

Previous  Records.  Recorded,  as  part  of  M.  praelongiceps  (Neu- 
mann), by  Neumann  from  Auchenia  huanaca,  Choquecomato,  Bolivia. 
By  Wemeck  from  Auchenia  llama,  from  Argentina. 

Material  Examined.  A  single  immature  female  from  the  type  lot  of 
M.  praelongiceps  in  the  collections  of  the  Molteno  Institute,  three  females 
apparently  from  the  type  lot  of  M.  mazeai  received  through  the  Idndness 
of  Dr.  Wemeck,  and  a  male  and  four  females  from  Auchenia  Uanta, 
Zoological  (jarden,  Washington,  D.C. 

NoTES.^The  descripti(»  and  figures  given  in  Part  V  of  this  series  apply  to  this 
species  and  not  to  M.  pratlongictps,  as  Wemeck  has  pointed  out  There  are  certain 
discrepancies  between  the  material  upon  which  this  description  was  based  and  the 
specimens  received  from  Dr.  Werneck,  In  the  specimens  from  Washington  the  derm 
is  throughout  very  weakly  sclerotic  and  but  slightly  pigmented,  the  specimens  pos- 
sibly being  teneral ;  while  in  those  from  Argentina  the  head  and  thorax  are  strongly 
pigmented.  Two  specimens  frcnn  Dr.  Wemeck's  material,  mounted  without  clearing, 
show  the  head  as  in  Figure  338  B,  and  a  cleared  specimen  as  in  Figure  338  C.  It  appears 
that  swelling  on  the  one  hand  and  shrinking  on  the  other  may  account  for  the  wide 
discrepancy  in  the  width  of  the  head  of  the  specimens  previously  figured  in  this  series 
and  those  now  at  hand.  On  the  other  hand,  it  may  be  suspected  that  the  exaggeratedly 
slender  beads  figured  by  Wemeck  are  in  some  way  unnatural. 
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A  more  serious  discrepancy  between  the  two  lots  of  specimens  appears  in  tbe 
thoracic  spiracles.  In  the  specimens  from  Argentiiia  the  spiracles  are  relatively  enor- 
mous (Fig.  338  Esp),  while  in  those  from  Washtngtm  they  are  much  smaller  (Part 
V,  Fig.  241  O.  It  is  passible  that  the  prc^lem  of  the  lice  of  the  llamas  is  more  invdved 
than  appears  on  the  surface. 

Genus  SCHIZOPMTHIRUS  Ferris 
1932.  Hatellui,  Jancke,  Zeilichrifl  fUr  PansitenkiMde,  4:  S32. 

Jancke,  unaware  of  the  genus  Schisophlhirus,  which  was  established  in 
Part  III  of  this  series  ( 1922)  with  Pedicutus  pieurophaevs  Burmeister  as 
its  type,  has  utilized  this  species  as  the  type  of  his  genus  Hasetlus.  The 
latter  will  fall  as  a  clear  synonym. 

Schizophthirus  pleuropbaeus  (Burmeister) 

1932.  Haiellus  pitvraphattu  (Burmeister),  Jancke,  Zeitsehriil  fvr  ParasileHkutide, 
4:532-535;  6g.A. 

Jancke,  who  has  had  the  privilege  of  examining  the  Giebel  Collection, 
which  is  still  extant,  has  redescribed  this  species  from  material  in  this 
collection.  It  is  evident  from  his  description  and  figures,  in  spite  of  certain 
discrepancies  due  to  the  condition  of  the  material,  that  the  identification  of 
the  species  established  in  the  earlier  part  of  this  series  is  correct. 

Genus  POLYPLAX  Enderlein 
Polyplaz  spinuloaa  (Burmeister) 

Specimens  in  the  collection  of  the  Molteno  Institute  of  Cambridge  Uni- 
versity, bearing  the  label,  "Po/y^&tr  i^Wffer  (Denny),  off  Mus  decumanus, 
Cambridge,  1908,  G.  H.  F.  Nuttall  coll.,  G.  Neumann  det.,"  are  P.  spinulosa. 

Two  slides  in  the  Piaget  Collection,  labeled  "Haematopinus  spiniger,  sur 
un  Hypudeus  amphibius,"  are  likewise  spinulosa.  It  was  probably  upon 
these  specimens  that  Fiaget's  description  and  figure  were  based. 

Polyplax  serrata  (Burmeister) 
1932.  Polypiax  ttrrata  (Burmeister),  Jancke,  Zettickrift  fur  Paraiilmkundt,  4:252; 
fig. 
Jancke  records  finding  in  the  Giebel  Collection  a  single  female  of 
serrata.  He  concludes  that  P.  affinis  (Burmeister),  as  understood  by  Fah- 
renholz,  is  a  synonym  of  this.  It  should  be  noted  that  Fahrenholz's  identi- 
fication of  agitiis  is  not  herein  accepted,  this  name  beii^  used  for  a  species 
of  Hophpleura. 

Several  slides  in  the  collection  of  the  Molteno  Institute,  labeled  "Poly- 
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plax  spinulosa  (Burm.),  off  house  mouse,  Dr.  W.  W.  C.  Tapley,  London, 
1921,"  are  this  species.  Jancke  records  it  from  "Waldmaus,"  Germany. 

Polyplax  reclinata  ( Burmeistcr) 

1932.  Polyplax  rtclitiata  (Bunndster),  Juske,  Zeittckrifl  fir  Parasiteniwtde,  4: 52S- 
527;  fig.  2a. 

Jancke  reports  this  species  inan  Sorex  armteui,  Germany,  and  gives 
notes  upcHi  it 

Polyplax  reclinata  leucodontis  Jancke 

1932.  Polyplax  rtclhiata  Itvcodontit  Jancke,  Zeitsekrifl  fir  ParatitenJnmdt,  4:52fi; 

fig.  26. 

Proposed  for  specimens  from  Sorex  leucodon,  Germany. 

Polypbx  alaskensifl  Ewing 

1927.  Polyplax  alatketuts  Ewing,  Proceedingt  Entomological  Socitty  WoMitgtM, 
29: 118-119. 

Based  upon  a  single  male  from  Microtus  sp.,  Alaska. 

Polyplax  borealis  Ferris 

1933.  Polyplax  borealis  Ferris,  Paratitology,  25: 127-129;  fig. 

From  Evotomys  sp.  (rw/ocantu?),  Beskenjarrga,  Finmark,  Norway. 

Polyplax  praomydis  Bedford 

1929.  Polyplax  praomydis  Bedford,  Director  of  Veterinary  Services,  VnUm  of  Sfolk 
Africa.  Anmat  Report,  15:  503-504;  figs.  2-5. 

From  Praomys  namaquensis monticuiaris  (family  Muridae),  Ondentt 
poort.  South  Africa. 

Genus  HOPLOPLBURA  Enderlein 

Hoplopleura  oenomjrdis  Ferris 

1924.  Hoplopleura  pacifica  Ewing,  Bishop  Museum  SaJ/rlM,  14:  9-11 ;  fig.  1,  &  «ad  (. 
1932.  Hoplopleura  oenomydis  Ferris,  Ferris,  tUrf.,  98: 121-127;  figs.  37-39. 

Hoplopleura  pacifica  Ewing,  described  from  Rattus  kawaiieiuis,  Ha- 
waii, is  considered  by  the  writer  to  be  a  synonym  of  H.  oenomydir  Penis. 
The  species  was  recorded  by  Ferris  (ref.  cited)  from  rats  in  the  Marquesas 
Islands.  Specimens  from  rats  in  the  Hawaiian  Islands  have  recently  come 
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to  hand  and  confinn  this  conclusion.  The  species  appears  to  be  widely  dis- 
tributed throughout  the  r^on  from  Africa  to  the  South  Sea  Islands. 

Hoplopleura  reducta  Ferris 
Two  specimens,  male  and  female,  in  the  British  Museum  labeled  merely 
"South  America"  are  of  this  species,  which  has  previously  been  known  from 
a  single  record  and  the  female  only.  Unfortunately  the  male  is  not  in  con- 
dition to  be  figured. 

Hoplopleura  brasiliensis  Wemeck 

1931.  HoplopUttro  brariliensU  Werneck,  Comptet  rendiu  des  ttancet  de  la  socittt  dt 

bioiogit  dt  Rio  dt  Janeiro,  109 :  754 ;  fig. 

1932.  Hoploplmra  brasititntis  Wemeck,  Memorial  do  Itutituta  Osmtldo  Crut,  26: 235- 

237;pli.4S-46. 
From  undetermined  host  in  the  State  of  Goyaz,  Brazil. 

Hoplopleura  travassosi  Wemeck 

1932.  Hoplopleura  Iravassosi  Werneck,  Revirta  Medico-ctrvrgica  do  BrasH,  40:345- 

346;  fig. 

1933.  Hoplopleura  travastoti  Wemeck,  Werneck,  Mtmorias  do  Instilulo   Otuxddo 

Cn»,  27:  409;  figs.  1-6. 

From  Oryeomys  ftavescens,  Angra  dos  Reis,  state  of  Goyaz,  Brazil. 
Also  from  Kannabateomys  amblionyx  and  Oxymyclerus  judex,  Humboldt, 
state  of  Santa  Catharina,  Brazil. 

Hoplopleura  f  onsecat  Wemeck 
1933.  Hoplopleura  fonsecm  Werneck,  Mtmorias  do  liulilulo  Otwaldo  Crut,  27:  412- 
415;  figs.  7-11. 

From  undetermined  host,  Humboldt,  state  of  Santa  Catharina,  Brazil. 

Genus  NEOHAEMATOPINUS  Mjoberg 
Neohaematopinus  laeviusculus  (Grube) 
Specimens  in  the  British  Museum  from  "Citellus  sp.,  Odessa,  South 
Russia,  1927,"  and  others  from  "Cilellus  erythrogenys,  Omsk,  Siberia," 
agree  quite  closely  with  examples  from  America. 

Neohaetnatopinus  sciuri  Jancke 
1932.  Neohaematopitnu  sciuri  Jancke,  Zeitschrift  fiir  ParasUtnkunde,  4:241-246; 
figi.  1-11. 
From  Sciurus  vulgaris,  Naumburg,  Gemiany. 
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Genus  HAEMODIPSUS  Enderlein 

Haemodipsus  africanus  Bedford 

1934.  Haemodipnu  afneanut  Bedford,  Onderstepcmrl  Journal  Vettrinary  Scitntt  ani 
Animal  Industry,  2:  48;  fig.  10. 

From  Lepus  etduensis,  Jericho,  Transvaal,  South  Africa. 


Genus  EULINOGNATHUS  Cummings 

Eulinognathus  caviae  Werneck 

1934.  Eulinognathus  caviar  Wemeck,  Memorias  do  Instituto  Ostaalda  Crtu,  29: 183- 
187;  figs.  6-11.       , 

From  Galea  leucoblephara,  Jujuy,  Argentina. 

Genus  SOLENOPOTES  Enderlein 
Solenopotes  burmeisteri  (Fahrenholz) 

1932.  Cervophlkirius  crassicorms  (NiUsch),  Jancke,  Zeilsehrift  fOr  Paranitnkmk, 
4:527-531;  fig.  3. 

Jancke  here  redescribes  this  species  from  material  in  the  Giebel  Collec- 
tion. He  was  apparently  unaware  of  the  fact  that  Fahrenholz  had  previously 
renamed  the  species  owit^  to  the  preoccupation  of  the  name. 

Solenopotes  Eerrist  (Fahrenholz) 

1932.  Cervopkthirius  ferrisi  Fahrenholi,  Jancke,  Zeitschrifl  fir  Paraiitenkuide,  4:  S3. 

Jancke,  on  the  basis  of  his  examination  of  Giebel's  material  of  SoUno- 
potes  burmeisteri  (crassicornis) ,  recognized  that  the  record  by  Ferris  of 
this  species  from  Odocoiteus  in  California  was  based  upon  a  misidentifica^ 
tion.  He  therefore  renamed  the  California  species  ferrisi,  unaware  of  the 
fact  that  the  same  name  had  been  employed  by  Fahrenholz  (1919)  for  die 
same  species. 

Genus  LINOGNATHUS  Enderlein 

Linognathtts  lewiai  Bedford 

1934.  Linognaihut  Itwisi  Bedford,  Ondtrstepoort  Journal   Veterinary  Seitnct  ai 
Animal  Industry,  2:  48;  fig.  11. 

From  Gasella  thomsom,  Naivasha,  Kenya  Colony,  Africa. 
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Genus  HAEHATOPINUS  Leach 

Haematopinus  elegaiu  Fahrenholz 

It  was  stated  in  the  earlier  discussion  of  Haematopinus  asini  (Linnaeus) 
(Part  VI,  p.  467)  that  specimens  of  H.  elegans  Fahrenholz  were  not  avail- 
able. This  was  an  unfortunate  error.  Specimens  labeled  "Type"  of  H.  ele- 
gans were  received  through  the  kindness  of  the  Berlin  Museum,  and  an 
overlooked  note  concerning  them  states :  "They  confirm  the  belief  that  this 
species  is  a  synonym  of  H,  asini." 

Haematopinus  bufali  (de  Geer)' 

It  was  stated  in  the  earlier  treatment  of  this  species  (Part  VI,  p.  463) 
that  positive  identification  of  its  host  was  lacking.  Since  that  time  specimens 
have  been  received  through  the  kindness  of  Mr.  G.  D.  E.  Hopkins,  of 
Uganda,  of  which  the  host  was  positively  identified  as  Syncerus  (=Buf- 
felus)  coffer  radcliffei,  from  the  shores  of  Lake  Edward,  Uganda. 

NAMES  GENERICALLY  UNPLACED 

The  following  names  cannot  be  referred  here  definitely  to  a  genus,  be- 
cause of  either  inadequacy  of  the  description  or  unavailability  of  the  publi- 
cation in  which  they  were  established. 

Pedicvliu  aquatictis  Pontoppidan,  Danske  Atlas,  1:699  (1763).  Reference  according 
to  Sherbom.  The  reference  a  unavailable,  and  the  name  has  never  been  taken  up 
t^  entomologists. 

Pediculiu  ftrus,  Pediculut  collaris,  and  Pedieultts  papUlostu  Von  Olfcrs,  De  vegt- 
tativis  tl  ammatis  corponbui  m  corporibiu  oKtmatU  reperwndu  commttilariiu, 
1 :  80-85  (1816).  These  names  are  as  given  by  F^renholi,  tvho  is  apparently  the 
only  student  of  the  Anopluia.  ever  to  have  seen  this  rare  and  troublesome  disserta-. 
tioa  It  is  probable  that  the  name  "ferus"  apphes  to  Phthirus  pubis,  it  being  a 
pre-Linnaean  name  for  this  species.  Fahrenholz  makes  no  statement  concerning 
the  other  names. 

PeSiailut  tpiculifer  (Jervais,  in  Walclcenaer*!  Histoire  nolurelU  des  ttueetet  aptires, 
3:302  (1S44).  This  is  apparently  a  species  of  HoplopUura  or  Polypiax.  From 
"Mus  barbants,"  now  known  as  Lrmniscamys  barbarus,  Algiers.  The  name  may 
eventually  be  cleared  up  by  adequate  collections  from  this  host 

Pediculus  elavicomis,  Nitisch,  Ztitfchrifl  fiir  dit  gesamten  NidunoUieHSChaften, 
23:32  (1864).  Uofmatopinus  elavicomis  (Nitisch),  Giebel,  Insrcia  Epiaoa,  p.  37 
(1874).  An  unrecognizable  species,  probably  of  Hoplopleurd,  if  we  may  judge  by 
Giebel's  redescription  which  was  based  upon  a  single  female  from  Meriones  sp. 
from  Africa. 

CONCLUSION 

The  series  of  papers  entitled  Contributiotis  totvard  a  Monograph  of  Ike 
Sucking  Lice  is  herewith  brought  to  a  close.   It  falls  somewhat  short  of 
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the  goal  that  was  originally  set,  although  in  some  respects  it  has  more  nearly 
attained  completeness  than  was  anticipated.  The  original  plan  of  the  work 
involved  the  presentation,  first,  of  the  purely  descriptive  material,  which 
would  make  possible  the  identification  of  genera  and  species ;  this  to  be 
followed  by  a  consideration  of  morphology,  a  development  of  the  general 
classification  as  a  synthesis  of  the  preceding  work,  a  resume  of  what  is 
known  concerning  the  biolc^y  of  the  group,  an  analysis  of  the  problems  of 
distribution,  keys  to  genera  and  species,  a  host  list,  and  other  general  ma- 
terial.  But  the  volume  has  already  grown  to  such  proportions  that  it  must 
be  closed  before  this  aim  has  been  achieved.  It  is  hoped,  however,  that 
this  additional  material  may  eventually  be  presented  in  a  separate  volume. 

But  as  far  as  the  descriptive  material  is  concerned,  it  may  perhaps 
justifiably  be  felt  that  the  original  aim  has  been  entirely  achieved.  In  fact, 
it  has  been  possible  to  deal  with  a  larger  proportion  of  the  species  of  the 
order  than  could  have  been  hoped  for  when  the  work  was  b^un.  Throi^ 
the  co-operation  of  numerous  individuals  and  institutions  it  has  been  pos- 
sible to  see  almost  all  of  the  descrit>ed  species.  In  the  case  of  a  gratifyinglj 
large  number,  types  or  other  authentic  material  have  been  available,  and 
there  are  but  few  species  that  remain  obscure  or  doubtful.  It  may  be  noted 
!  that  out  of  the  slightly  more  than  two  hundred  species  rec(^:tuzed  in  this 
work  ninety  or  more  have  been  first  described  by  the  present  writer  in  its 
pages  or  in  earlier  papers. 

In  view  of  the  fact  that  this  monograph  will  probably  stand  for  some 
time  as  the  principal  work  of  reference  for  the  Aiuq)diiira,  it  may  not  be  out 
of  place  to  present  a  brief  historical  review  that  will  reveal  the  origins  of 
the  material  upon  which  it  is  based  and  make  possible  a  proper  acknowlei^- 
ment  of  the  aid  that  has  been  received. 

In  the  summer  of  1913  the  writer,  then  a  student  at  Stanford  Univer- 
sity, was  sent  by  Professor  Vernon  L,  Kellc^g,  then  head  of  the  Depart- 
ment of  Entomology  of  this  institution,  to  accompany  a  field  party  from 
the  Museum  of  Vertebrate  Zoology  of  the  University  of  Califoroia  whid 
was  engaged  in  collecting  birds  and  mammals  along  the  northwest  coast 
of  California  under  the  direction  of  Dr.  Joseph  Gritmell.  From  this  ex- 
pedition a  considerable  amount  of  parasite  material  was  obtained.  Again, 
in  1915,  he  was  sent  with  another  party  from  the  same  institution  whkh 
was  engaged  in  a  biological  survey  of  Yosemite  National  Park.  At  dK 
dose  of  this  expedition  the  writer  arranged  with  Dr.  Grirmell  for  permis- 
sion to  examine  skins  in  the  Museum  of  Vertebrate  Zodlc^y,  and  from 
these  still  more  material  was  obtained. 

So  successful  was  this  examination  of  skins  in  producing  material  which 
could  not  otherwise  have  been  secured  that  it  was  proposed  to  extend  it 
further.  Throi^h  Dr.  Ketlogg  arrangements  were  made  with  Dr.  U  0. 
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Howard,  then  Honorary  Curator  of  Insects  at  the  United  States  National 
^'Museum,  to  secure  permission  to  examine  the  mammal  skins  in  the  coUec- 

-  tions  of  that  institution.  In  the  summer  of  1916  the  writer  spent  more  than 
two  months  of  concentrated  work  going  over  these  skins,  and  from  them 
took  an  enormous  collection  of  ectoparasitic  material.  It  is  understood  that 

.  specimens  of  all  species  collected  will  be  deposited  in  the  collections  of  the 
'United  States  National  Museum,  except  where  to  do  so  will  cause  an  undue 
impairment  of  the  value  of  the  material  through  its  division.  In  these  cases 
specimens  of  other  species  may  be  substituted.  The  holotypes  of  all  species 
^remain  in  the  Stanford  University  collections,  and  paratypes  are  in  the 
.-collections  of  the  National  Museum.  A  few  days  were  spent  in  examining 
the  skins  at  the  Field  Columbian  Museum  in  Chicago,  practically  nothing 
being  secured  that  had  not  also  been  found  in  Washington. 

It  may  be  noted  here  that  this  method  of  collecting  is  especially  fruitful 
in  connection  with  the  parasites  of  the  smaller  mammals.  The  study  skins 
of  these  forms  are  so  handled  in  their  preparation  that  the  dead  parasites 
may  easily  remain  clinging  to  the  hairs.  Because  of  this  it  might  well  be 
possible  to  obtain  a  practically  complete  representation  of  the  mallophagan 
and  anopluran  fauna  of  the  rodents,  the  insectivores,  and  the  smaller  carniv- 
ores from  skifis  already  present  in  museums.  In  the  case  of  the  larger 
mammals,  the  skins  are  usually  tanned  and  thoroughly  cleaned,  with  the 
complete  loss  of  the  parasite  fauna.  The  obtaining  of  parasites  from  these 
mammals  therefo're  depends  upon  the  accident  of  interest  on  the  part  of 
those  by  whom  the  animals  are  killed  or  on  the  possibility  of  examining 
animals  in  zoolc^cal  gardens. 

With  the  material  thus  obtained  as  a  basis,  this  monograph  was  begun. 
Extensive  as  the  material  was,  there  were  still  many  gaps,  especially  in  the 
genera  from  the  larger  mammals.  As  has  been  noted  in  the  preface  to  Part 
V  of  this  series,  it  became  possible  for  the  writer  to  spend  part  of  his  sab- 
'batical  leave  of  1930-31  at  the  Molteno  Institute  for  Research  in  Parasitol- 
ogy, at  Cambridge  University.  Through  the  assistanccof  Professor  G.  H.  F. 

-  Nuttall,  then  Quick  Professor  of  Zoology  of  Cambridge  University  and 
Director  of  the  Molteno  Institute,  not  only  were  the  collections  of  the 
Institute — especially  important  in  the  case  of  the  genus  Pediculus — made 
available,  but  the  support  of  other  institutions  was  secured.  To  these 
institutions — the  Hamburg  Museum,  the  Berlin  Museum,  and  the  British 
Museum — acknowledgments  have  already  been  made,  but  they  may  well 
be  renewed.  And,  once  more,  special  acknowledgments  may  be  made  to 
Mr.  Lawrence  Hill  and  Mr.  G.  A.  H,  Bedford  of  South  Africa,  to  Mr. 
L.  H.  Dunn  of  Panama,  and  to  Dr.  Fabio  Wemeck  of  Brazil,  who  have 
unselfishly  made  available  material  that  has  contributed  much  to  the  value 
of  this  work.  And  there  have  been  others,  both  institutions  and  individuals, 
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whose  smaller  contributions  have  aided  to  fill  the  gaps  and  to  whom  ac- 
knowledgments have  been  made  in  the  proper  places. 

The  result  of  this  co-operation  is  that  prol»bly  nearly  half  of  the  extst- 
-  ing  species  of  sucking  lice  are  now  described  in  something  approaching  8 
satisfactory  fashion  as  far  as  the  mere  recognition  of  genera  and  species 
on  the  basis  of  preserved  material  is  concerned. 

And,  finally,  since  this  monograph  has  throughout  proceeded  in  a  manner 
essentially  the  direct  reverse  of  that  which  would  ordinarily  be  followed 
in  a  treatise  of  this  kind,  it  may  very  well  end  with  that  which  usually  comes 
first — a  dedication. 

To 

PROFESSOR  G.  H,  F.  NUTTALL 

Of  Cambridge  University 
As  an  expression  of  personal  affection  and  professional  respect 
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Acomr*  cahiriniu,  (IV)  220,  225 

fayatreUa,  (IV)  220 

pendnli,  (IV)  220 
AepyccrcM  tnelainpus,  (V)  360 
Akodoa  arenicola,  (II)  76 

arvicnloides,  (II)  76 

aorosiis,  (II)  77 

molUi,  (II)  77 
AUactaga  monsolka,  (V)  321 
AIcvw  lagopiu,  (V)  341 
Aloiutta  palliata,  (VIII)  590 
AnuDOBpermcviluluB  nelioiii,  (I)  43 
AiuUlnuia  ellioti,  (V)  304 
Antidorcas  nursn^is,  (V)  387 
Antiloiie  cmuna,  (V)  361 

ccnrkapn,  (V)  364,  385 

eochorc  (V)  360 

maori.  (V)  360 

nibgntturosa,  (V)  360 
ape,  Barhary,  ^VII)  512 
Apodomu  agrariui,  (II)  76,  (IV)  191 

speciosus,  (IV)  1» 

sjlvaticiu,  (IV)  188, 191 

bcheiin.  (II)  76 
Apomy*  bardus,  (II)  84 
Antocephalui,  (VII)  498 
ArcWmy*.  (IV)  265 
Arriouithia  abyisinka,  (IV)  230 

donalis,  (II)  94 

pCDnDio,  (IV)  227 

unmttatiu,  (II)  92 
AfYicola,  (II)  64,  67,  107 

ain^iibiui,  (IV)  193 
Ateles  ater,  (VIII)  589 

dariduia,  (VIII)  589 

geoffroyi,  (VIII)  589,  590 

pan,  (VIII)  589 

paniKiu,  (VIII)  589 

rellcronis,  (VIII)  589 
Auchenia  fatunaca,  (V)  391,  (VIII)  610. 
612 

liana,  (V)  391,  (VIII)  610,  612 

Bathjergtu  maritimai,  (V)  314 
Bison  amerkaniu,  (VI)  456 
boar,  wild,  (VI)  4S7 


Bos  bubalus,  (VI)  456 

buffelus,  (VI)  456 

gninaiens,  (VI)  456 

indicas,  (VI)  428 

tauras,  (VI)  449 

tibetanua,  (VI)  456 
Bosclaphus  oreas,  (VI)  453 
Bubalus  bu£Felus,  (VI)  456 

caffer,  (VI)  457,  461 
buffalo,  (VI)  445.  456,  461 
Buffelus  caffer,  (VI)  461,  (VIII)  617 

Callorhinus  alascanus,  (VII)  481,  495 

ursinui,  (VII)  495 
Callospennophilus  castanunu,  (I)  43, 
(IV)  265 

chryaodeirus,  (I)  43 

madrensii,  (I)  43 
camel,  (V)  394,  (VI)  428,  456 
Camelu)  dromedarius,  (VIII)  609 
Canis,  (V)  341 
apra  ibex,  (V)  350 
Caprella  ruptcapra,  (V)  357 
Capreolus  capra,  (V)  407 
carabao,  (VI)  456 

cattle,  domestic.  (V)  357,  398,  (VI)  449 
Cebus  capucinos,  (VIII)  591 

hypoleucua,  (VIII)  589 
Cephalophus  roaxwelli,  (V)  378 

nataleniis,  (V)  382 

nigrifroM,  (V)  380 
Cercomys  fosteri,  (III)  153 
Cercopithecua  cyncxnolchnt,  (VII)  507 

cynomolffus,  (VII)  522 

diana,  (VII)  507 

griseoviridis,  (VII)  507 

mona,  (VII)  507,  522 

patas,  (VII)  515 

pruinosus,  (VII)  506 

pygerthyraeus,  (VII)  507 
Cervicapra  anindinaria,  (V)  371 

fulvorufula,  (V)  371 
Cervus  elaidnis,  (V)  407 

unicolor,  (VI)  469 
chimpanzee,  (VIII)  599 
Girotomys  whiteheadi,  (II)  81 
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Citellus  barrowensis,  (IV)  265 

beecheyi,  («  46.  (IV)  265 

beldingi,  CI)  43,  (IV)  265 

buckleyi,  (I)  46 

buxtoni,  (IV)  265 

columbianua,  (IV)  265 

douglasi,  (I)  46 

etegans,  (I)  43.  (IV)  265 

erythrogenya,  (VIII)  615 

evenmaniii,  (I)  43,  (IV)  264 

franklini,  (I)  42,  43 

grammunis,  (I)  43,  (IV)  264 

leptodactylus.  (IV)  261 

mexicsnus,  (IV)  265 

mollis,  (I)  43 

nKMigolicus,  (I)  43 

oregonus,  (IV)  265 

osRfXxli,  (I)  43.  (IV)  265 

plesius,  (IV)  265 

towDsendi,  (J)  43 

tridecinilineatus,  (I)  42,  43 
CoMSUs.  (V)  401 
Colobus  caudatus,  (VII)  507,  518 
Connochaetes  snti,  (V)  368 
Cricetomys  gsmbiantis,  (III)  234 
Crketulua  incaniu,  (II)  76 

phaeui,  (IV)  261 
Crocidun  coenilea,  (IV)  188,  192,  233 

horsfieldi,  (V)  308 
Ctenomys  brAsilienais,  (V)  326 

sericeus,  (V)  326 
Cynomolgus  cynomolgus,  (VII)  522 
CyiKxnys  gumusoni,  (I)  43 

leucurus,  (I)  43,  (IV)  265 

Dasymys  imcomtus,  (II)  82,  (IV)  213 
Dtadiomys  meaomdu.  (II)  91 
Dicrostonyx  torquatus,  (II)  64 
Dipodipus  sowcrbyi,  (V)  324 
Dipodomys  califomicus,  (III)  160 

deserti,  (III)  160 

nMrriami,  (III)  160 

omatus,  (III)  160 

phillipti,  (III)  160 
dog,  domestic,  (V)  341,  358,  (VI)  449 
Dremomy)  pernyi,  (I)  29 

Elephantulus  pulcher,  (III)  169 

rufeacou,  (III)  169 

rupestris,  (III)  167 
Eligmodontia  coUisM,  (II)  72 


Eliomys  palUdus,  (III)  145 

querdniu,  (III)  145 
Epimys  calcis,  (IV)  IS8 

Dorv^icus,  (IV)  187 

peroniysciu,  (IV)  193 

rattiu,  (IV)  187,  188 

sabamis,  (IV)  231 

stridens,  (IV)  188 

surifer,  (II)  100 
Erythrocebus  paUs,  (VII)  SIS 

whitei,  (VII)  515 
Eumetcvias  jubata,  (VII)  481 
Euneomya,  (II)  77 
Eutamiu  alpiinis,  (II)  108,  109,  aV)  249 

hindsi,  (II)  109,  (IV)  249 

merriami,  (II)  109,  (IV)  249 

speciosus,  (II)  109,  (IV)  249 

townsendi,  (II)  109,  (IV)  249 
Evotcxnys  rufocanus,  (VIII)  614 

rutilus,  (II)  67 

fox,  (V)  341 

Funambulus  palnunmi,  (II)   112,  (IV) 

irirtriatiB,  (I)  3^  (IV)  250 

Galago  moholi,  (V)  300 

(ktea  leucoblephara,  (VIII)  616 

Galeopjthecus,  (V)  307 

guelle,  (V)  382 

Georychua  hottentotus,  (V>  312 

Geosciunu  capensis,  (V)  292 

Gerbtllus  indicus,  (IV)  207 

pyramidxaa,  (IV)  203 
Giraffa  camelopardalis,  (V)  364 
Glaucomys,  (II)  115,  (IV)  241 

sabrinus,  (I)  49,  (IV)  241 
goat,  domestic,  (V)  351,  353 
Gorgon  taurinus,  (V)  368,  388 
Gorilla  bernigcri,  (VIII)  608 
Graphiurus  murimis,  (III)  147 

raptor,  (III)  147 
Gunomya  bcogaleiuii,  (IV)  188 

Halichoenia  grj^at,  (VII)  477 
Haniadryaa,  (VII)  513 
Heliosciunjs  kcniae,  (IV)  258 

multicolor,  (I)  40 

nifobrachiatus,  (I)  40 

ruwemorii,  (I)  40,  (IV)  258 

undnlatus,  (I)  40 
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Huperomys,  (II)  71 
Heteromys  goldnuni,  (III)  161 

pictns,  (III)  161 
Hippotigris  burchelli.  (VI)  467 
Hippotragus  niger,  (V)  373 
Hircus  manifridiu,  (V)  355 
Hodomys  alleni,  (IV)  244 
horse,  domestic,  (VI)  464 
Hydromys  chryiogaster,  (II)  129 
Hylobatei  mulleri,  (VIII)  545,  5S7 

sytxlactylns,  (VIII)  545,  555,  587 
Hypudaeus,  (II)  64,  (IV)  193 

ampbibiiu,  (VIII)  613 
Hyrax,  (V)  412 


InuiH  iiemestriinis,  (VII)  507 
siniciu,  (VII)  506,  522 


Kannabateooiyi  amblionyx,  (VIII)  615 
Kerodon  australis,  (II)  127 


Lagidium  peruamnn,  (V)  327 
Lariscus  diversus,  (I)  17 

obscurus,  (IV)  245 
Lasiopyga  albogularis,  (VII)  515 

koibi,  (VII)  SIS 
Lemmus,  <II)  64 

alasceiuis,  (11)  6S 

obeiuis,  (II)  68 
Lemiiiscomyi  barbanis,  (II)  95 

gruelda.  (II)  94 

puldbdlus,  (II)  96 

striatus,  (II)  96 
Lenotocebui  nigricolHs,  (VIII)  589 
Lepus  califomkus,  (V)  336 

campertris,  (V)  336 

cuniculus,  (V)  334 

EUciiilis,  (V)  330,  336 

timidua,  (V)  330 

zulueniis,  (VUl)  616 
Limnoinys  mearnsi,  (II)  82 
Limnotragus  gratus,  (V)  383 
Uomya  irroratns,  (III)  161 

tuunsu,  (III)  161 
Lobodon  atrdnophagua,  (VII)  489 
Lophiomys  ibeamu,  (V)  315 

thonuusi,  (V)  315 
Lophuromys  aquihu,  (IV)  223 

Bikajnui,  (IV)  223 

lena,  (IV)  223 


Macaca  sylvanus,  (VII)  512 
Macacus  arctoides,  (VII)  S07 

cymmolgus,  (VII)  507,  522 

erythraeui,  (VII)  522 

fascicular;!,  (VII)  522 

inuus,  (VII)  512 

rhesus,  (VJI)  S07 

silentu,  (VII)  507,  522 

specimus,  (VII)  508 
Macrorhinos  leooinus,  (VII)  499 
Malacothrix,  (II)  103 
man,  (VIII)  547,  604 
Uannou  aurea,  (IV)  268 

flaviTenter,  (IV)  265,  268 

nonax,  (I)  47,  48 
Mutoniyi  coucha,  (V)  319 
Uazama,  (V)  401 

Uenetes  berdmorei,  (I)  14,  (IV)  245 
Merionei  auceps,  (IV)  209 

psammopbilus,  (II)  98 
UJcrodipodops  pcdioootus,  (III)  160 
Uicroinys  mimitus,  (IV)  234 
MtcroKiurut  roirailus,  (I)  22 
Microtut  agresti),  (II)  64,  65 

■rvalb,  (II)  64 

califomicus,  (II)  64.  (IV)  187 

constHctiu,  (II)  64 

intennedius,  (IV)  187 

nivalis,  (II)  64,  65 

pennsylranictu,  (II)  107 

species.  (VIII)  614 
monkey,  Java.  (VII)  509,  522 

ring-tailed,  (VIH)  591 

wooley  ("wolaffen"),  (VIII)  555 
Uuscardinus  avellanarius,  (III)  145 
Mua  coucha,  (II)  91 

chrysophiliw,  (IV)  213 

decumamis,  (III)  167,  (VIII)  613 

gaasus,  (II)  72 

minutus,  (II)  6B,  (IV)  234 

musculus,  (II)  64,  65,  71,  72.  (IV)  191 

spicilegus,  (II)  65,  (IV)  191 

triton,  (II)  86 

wagneri,  (II)  72 
Mylomys  roosevelti,  (II)  97 
Myoicys  nitelU,  (III)  145 

Nanno$ciunu  mdanotns,  (I)  30 
NasaUs  larvalis,  (VII)  508 
Nasilio  brachyrhynchus,  (III)  167 
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Nectomji  palmipes,  (II)  88 

iqiumipes,  <II)  88 
Nelomyi  mine,  (II)  125 
Neotoma  cinerea,  (II)  65,  (IV)  252 

fusdpn,  (IV)  244 
Ncotomodon  allatoni,  (IV)  219 
Neioku  hardwickii,  (IV)  234 
Nesoiyiomyi  narboroughi,  (II)  88,  90 

Ociiotona  cansut,  (III)  142 

daimrica,  (III)  142 

roylei,  (HI)  142 
Octodontotnys  simonsi,  (II)  132 
Odobenus  obMui,  (VII)  492 

rontiarus,  (VII)  492 
Odocoileos  cbiriqueiMii,  (V)  401 

columbuuras,  (V)  404 
Oenomys  hypoxanthiu,  (II)  82 
Ogmorhinus  leptonyx,  (VII)  487 
OnychMnys  leucogaster,  (11)  71,  (IV)  219 

torridus,  (II)  71,  72,  (IV)  219 
Oreotragus  saltator,  (V)  354 
Orycteropia  afer,  (III)  177 

capensM,  (III)  177 
Oryctolagus  cuniculus,  (V)  334,  (VII)  507 
Oryzomys  ai^ouya,  (II)  90 

chapar«iisu,  (II)  72 

flawaceiM,  (VIII)  615 

fulvcKdu,  (II)  72,  88 

rostrxtus,  (II)  88 

xantheoliu,  (II)  90 
Otomys  angoDicDsu,  (IV)  211 

bnuitsi.  (IV>  211 

irroratus,  (IV)  211 

tropicalia,  (IV)  230 
Ovia  longipes,  (V)  346 
Oxymyctenu,  (11)  122 

judex,  (VIII)  615 

Pachyura  luionetisu,  (IV)  192 
Pachyuromys  dupnui,  (IV)  202 
Pan  troglodytei,  (VIII)  599 
Pitnsciunig  antmosus,  (I)  32,  (IV)  25S, 

258 
I^raxenu  jacksod,  (I)  32,  (IV)  255,  258 

palliatus,  (I)  32,  (IV)  255,  258 
Pedetes  caffer,  (V)  319 

lamlis,  (V)  319 
Pelomys  fallax.  (II)  96 
Pcrod^  richardMHii,  (III)  160 


Perognathus  californiciu,  (III)  llS3 

fonnonu,  (III)  163,  166 

parvui,  (III)  160 
Peromyacus  boyld,  (11)  71 

leuct^us,  (II)  71 

maniculatus,  (II)  71,  (IV)  219 

aitchensia,  (IV)  219 
PeUuricU  batuana.  (IV)  261 

inornata,  (IV)  258 
Petrodromus  tetradactyltn,  (III)  167 
Pctromys  typktu,  (V)  285 
PhaeochoenM  aeliani,  (VI)  444 

aethiopicna,  (VI)  444 

sundevalli,  (VI)  445 
Phaiomya,  (11)  120 
Phenacomys  longicaudua,  (IV)  187 
Phoca  groenlandica,  (VII)  «7 

faiipida,  (VII)  477 

richaitlii,  (VII)  478 

variegala,  (VII)  477 

Titulina,  (VII)  477 
Phocarctos  bookeri,  (VII)  490 
PhyllotU  domoram,  (II)  77 

mtcropua,  (II)  77,  124 

pictus,  (II)  77 
Pithecus  adiutna,  (VII)  508,  522 

martini,  (VII)  506 

mindanensis,  (VII)  506 

mindorus,  (VII)  50S,  522 

patas.  (VII)  509 

rhesua,  (VII)  509,  522 
Pitymys  pinetonim,  (II)  65 

lubterranHU,  (II)  67 
Potamochoenw  affina,  (VI)  447 

africanus,  (VI)  447 

choeropotamns,  (VI)  447 
Praomys  namaquenii*,  (VIII)  614 
Prnbytia  cristata,  (VII)  516 

Kcrmaini,  (VII)  516 

pullata,  (VII)  516 

nibricunda,  (VII)  517 

nnctonim,  (VII)  509 

Khistacca,  (VII)  516 
Procavia  bnicei,  (V)  412 

capensii.  (V)  409,  412 

coombsi,  (V)  409 

nataleniia,  (V)  409 

lyriacni,  (V)  412 

waterbergouii,  (V)  412 
Proediimys  semispinosot,  (II)  125 
Propitbecnt  edwanbi,  (V)  296 

K] 
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Protwecrui  stangeri,  (I)  40 
Pygxduix  oitelliu,  (VII)  318 
priamiu,  (VII)  517 


rabbit,  (VII)  507 
Rangifer  tuandiu,  (V)  406 
Rutw  calds,  (II)  82 
coucha,  (II)  91,  (IV)  1« 
,  (VIII)  614 
,  (II)  76 
rattiu,  (V)  319 
surifer,,(II)  100 
tnllbergi,  (II)  91 
vociferaiu,  (II)  79 
ReduciiH,  (V)  401 
Rdthrodon  hatcheri,  (II)  77 
Reitiirodtmoaijrs  mexicainu,  (IV)  219 
Rfainopithcciu  concolor,  (VII)  122 
RhinoKhmig,  (II)  115 

lelae,  (II)  73 
,  (II)  73,  177 


Saccostomus  campestris,  (IV)  216 
Scalopus  aquaticus,  (III)  150 
Sciurc^terus,  (I)  49 

Mbrinus,  (11)  115,  (IV)  241 

Tolans,  (II)  107, 115,  (IV)  241 

volucdla,  (II)  107,  (IV)  241 
Scinrotamias  davidianas,  (I)  35,  (III)  139 
Sciurns  aberti,  (I)  19,  (IV)  244 

aestuans,  (IV)  244 

alleni,  (IV)  244 

apacbc  (I)  19,  (IV)  244 

arizonauis,  (II)  110 

aureogarter,  (IV)  244 

benticaniu,  (I)  12 

bootbiae,  (I)  22 

boriKoentii,  (I)  U  (IV)  244 

carolineiuis,  (I)  19,  (II)  110,  (IV)  244 

cmereus,  (IV)  244 

coUiaei,  (IV)  244 

davisoni,  (I)  13,  (II)  114,  (IV)  244 

deppei,  (IV)  244 

domeleasti,  (I)  13 

douglaai,  (I)  10,  (II)  109, 110,  (IV)  244 

ferruKineus,  (II)  113,  <IV)  344 

finlayaoni,  (IV)  244 

fosMT,  (IV)  248 

frODonti,  (I)  10 


goldinani,  (I)  22 

griMOBaia,  (I)  25,  (II)  110 

pitcia,  (I)  22,  (II)  109.  110,  (IV)  248 

hud5c»iciu,  (I)  9,  10,  (II)  110,  (IV)  244 

Ignitus,  (II)  110 

ioTdicus,  (IV)  244 

kaibabeiuis,  (I)  19.  (II)  110 

lancaTouis,  (I)  13 

lucas,  (I)  12 

metania,  (I)  22 

meridensis,  (I)  25 

nayaritcnsM,  (I)  20 

■KboDJ,  (IV)  244 

Dcsacus,  (II)  110 

niger,  (I)  19,  (IV)  244 

oculatut,  (I)  20 

palmannn,  (II)  lU.  (IV)  250 

polioims,  (IV)  244 

proccnis,  (IV)  244 

syriacus,  (IV)  250 

rariabilii,  (II)  110 

Tcrskolor,  (I)  25,  (IV)  244 

vulgaris,  (I)  9,  (VIII)  61S 

vulpiims,  (IV)  244 
Scntisorex,  (IV)  192 
seal,  Greenland,  (VII)  478 
Semnopitbecui  entellus,  (VII)  509,  522 

maunis,  (VII)  507 
sheep,  domestic,  (V)  344,  346,  352,  353, 

358 
Sigmodon  hispidus,  (II)  117 

ocrognatbus,  (II)  117 

penianus,  (II)  117 
Simia  sylvanus,  (VII)  512 

troglodytes,  (VIII)  599 
Sorex  aran«us,  (IV)  192.  (VIIl)  614 

leocodon,  (VIII)  614 
Spemtopbilui,  (I)  42 

ererjmaimi.  (IV)  264 
Sus  cristata.  (VI)  428 

jnbattu,  (VI)  426 

meridionalis,  (VI)  435 

nana,  (VI)  435 

acrofa,  (VI)  431 

vittatus,  (VI)  426 
■wuK,  (VI)  432 
Sylviacapra  grimini,  (V)  382 
Synaptomys,  (II)  65 

borealis,  (IV)  188 
Syncenis  caffer,  (VIII)  617 
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Tuniu  alrialui,  (I)  48,  (11)  107,  109 

Tamiops,  (II)  114 

Tatera  b<*ini,  (II)  105,  (IV)  1» 

indka,  (IV)  207 

liodon,  (II)  104 

nigricauda,  (11)  101 

vicina,  (IV)  198 
Taurotragiu  oryx,  (V)  375,  (VI)  4S3 
Thanmomjs  ibeaniu,  (IV)  223 

surdaater,  (II)  82 
Thamaaomya  cinereus,  (II)  73 
Thryonomys  autacodus,  (III)  170,  174 

gregorianus,  (V)  317 

swinderianui,  (III)  170 


Tragelapbua  grstnt,  (V)  383 

Kriptiu,  (V)  383 

syWaticm,  (V)  3«,  383 
Trichechns,  (VII)  492 

wart  hog,  (VI)  445 

XcDoroys  nclscni,  (II)  117 
Xerospermophiliu  tereticsndns,  (I)  4 
Xenis  getubi,  (IV)  269 

Zalophos  califomianiu,  (VII)  490 
Zelobxnyi  hildegardeae,  (II)  91 
Zygodontomys  letH-sus,  (It)  90 


ibvCoogIc 


INDEX  OF  PARASTTES 

[ReferoiM  ben  Sm  ta  TOlnme  pasinatioa  (botDiB  of  I>*fd  i  part  b 


it,  Eiitiaematopimu,  (III)  150,  (V) 

290 
abyuiiucA,  Polyplax,  (IV)  230 
ACANTHOPHTHIRUS,  (V)  283 
ACANTHOPINUS,  (V)  283 
acanthopus,  Hoploi4eura,  Pedicvltu, 

Haematopinut,  PolypUu,  (II)  63,  (III) 

143,  (V)  284 
acinetua,  Docophthirus,  (V)  30* 
ttcuteatui,  Eulinognathus,  Haenuttopimu, 

(V)  321 
acutkeps,  Haematopimu,  (VI)  467 
adventiciiu,  Hatmatopmiu,  (VI)  426 
aeqvidentit,  Hoptopleurtt.    (II)   67,    (V) 

284 
affinii,  Hoplopleura,  PtdieuUu,  Haemato- 

pinui,  Polyplax,  (II)  7S 
aSiw.  PtdiciJus.  (VIII)  5SS,  591 
affinit,  Pohptax.  (IV)  191,  (VIII)  613 
africantu,  Haemodipsua,  (VIII)  616 
africanus,  Linognathus,  (V)  353 
africaimi,  ProenderleiDclliia,  (V)  317 
AHAEMATOPINUS,  (V)  283 
alaskensis,  Polyplax,  (VIII)  614 
o/afa,  Hoplopleura,  (II)  127 
alata,  Pterophthirus,  (V)  281 
albidior,  Pediculns,  (VIII)  544,  558 
albidus,  Pedicimu,  Haematopimu,  (VII) 

511 
americamis,  EaliDognathua,  (V)  325 
Hoplopleura,  (II)  63 
t,  PediculiM,   (VIII)   546,  553, 


ANCISTROPLAX,  (V)  308 
aiKoratus,  Pedicimu,  (VII)  516 
angulata,  Hoplopleura,  (II)  73 
angulatus,    Unognathiu,    Haematopimu, 

(V)  380 
wiguiatus,  Linognalkus,  (V)  401 
amffusliu.  Pediculuj,   (VIII)  54S,  549, 

582 
antiuhtiu,  Haematopimu,  (VII)  477 
ANTARCTOPHTHIRUS,  (VII)  484 
ataeiutatus,  AcanlhoptHXU,  Haematopimu, 

Nerfiaematopinus,  Polyplax,  (IV)  243, 

248 
anlermaluj,  Haemalopinus,  (V)  360 


aperis,  Haematopinus,  (VI)  431 
apomydis,  Hopk^eura,  (II)  84 
appendicitlalus,  Haemalopimu,  Lioo- 

gnathia,  (V)  360 
aquatieus,  Pediculus,  (VIII)  617 
arboricola,  Hoplopleura,  (II)  109 
arborieola,  Hoplt^Ieura,  (II)  110 
ARCTOPHTIRIUS,  (VII)  485 
arvicanthis,  Polyplax.  (IV)  227 
aiiatica,  Polyplax,  (IV)  233 
asini,  Haematopimis,  Ptdieutut,  (VI)  464 
ainmUis,  Pediculus,  (VIII)  546.  559,  587 
atetit.  Pediculus,  (VIII)  593 
alelopMtu,  PedJcului,  (VIII)  589,  594 
audax,  Hoplopleura,  (II)  125 
audax,  Pterophthirui,  (V)  281 
aulacodi,    Scipio,    Haematopimu,    Neu- 

matiellus,  (lU)  170 
■uricularit,  Pcdy^ax,  (IV)  218 


BATHYERGICOLA.  (V)  311 
batuanae,  Net^iaematopinui,  (IV)  %I 
bedfordi,  Unogmthua,  (V)  387 
biet^or,  Haematopimu,  (V)  340 
bidentata,     Hoplopleura,    Haematopimu, 

Polyplax,  (II)  129 
binipitogus,  Solenopotes,  Ltnognathus,  (V) 

401 
biseriata,  Hoplopleura,  (II)  103 
biseriata,  Polyplajt,  (IV)  199 
btuncatus,  Eulinognathui,  (V)  324 
brachyrrhynchus,  Polyplax,  (IV)  220 
brasiliensis,  Hoplopleura,  (VIII)  615 
brevicepa,     Linoeiuithus,    Haematopimu, 

iV)377 
breviceps.  Pedidnus,  (VII)  505 
breviceps,  Scipto,  (III)  173 
brevicoraia,  Linognathus,  Haemalopinus, 

TriehauJiu,  (V)  364 
bufali,    Haematopinus,    Pedicutut,    (VI) 

460 
bufali-eapensis,  Pediculus,  (VT)  460 
bufali-europaei,  Haematopinus,  Pedicutus, 

(VI)  455^56 
burmeisteri,  Soleoopotes,  (V)  40^  (VIII) 

616 
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callorhint,    Antarctoiihthina,    Hamoto- 

pimu,  (VII)  «S 
calva,  Pol3Fp]mx,  (IV)  234 
camcli,  Mkrothoracius,  PediaUtu,  Hat- 

watopimu.  (V)  394,  (VIII)  609 
capillatus,  Sdeuopotes,  (V)  397 
capitis,  Pedicdlu*,  (VIII)  544,  557,  560 
caviu,  Eulinoenatfaiis,  (VIII}  616 
Camat  Captnsit,  Pedkultu,  (V)  409 
cavue-capeniU,     Prolinognathiu,     Lmo' 

giMhtti,  (V)  409 
cercomydu,  Ctcnophthinu,  (III)  153 
cmiicoftf,  Pediculiu,  (VTII)  544,  557 
CERVOPHTHIRIUS,  (V)  395 
efiapini,  Pedtculus,  (VIII)  589,  594 
ehintntis,  Hacmatopinus,  (VI)  426 
ctwKTHit.  Pediculus,  (VIII)  546,  559,  583 
chinetuu,  P<dyplax.  (IV)  209 
chrotooiydis,  Hoplopleura,  (II)  81 
citelli,  Neohaematopuius,  Lmognathaidtt, 

(IV)  261 
eoatsM,  Linogmalkut,  (V)  401 
collaris,  PedicnIus,  (VIII)  617 
colobi,  Pediciinu,  (VII)  506 
colmHbiainu,   Hatmalopitmt,   Lmognatk- 

aides,  Polyplax,  (IV)  264 
eonsobrimu,  Pediculiu,  (VIII)  545,  555, 

586,594 
corporis,  Pedicnliu,  (VIII)  544.  557,  560 
emtieomis,    Cervapklhiriut,    Haemato- 

piituj,  Ltnognathus,  Pedieuius,  (V)  406, 

(VIII)  616 
crocklurae,  Andstropluc,  (V)  308 
cryptica,  Hoplt^lcura,  (II)  104,  (V)  282 
CTENOPHTHIRUS,  (III)  153 
CTENOPLEURA,  (V)  2S2 
CTENURA,  (V)  282 
cununingsi,  PolypUx,  (IV)  213 
CYCLOPHTHIRUS,  (V)  280 

denticulatiis,  EulinoKnathus,  (V)  319 
dentieulatus,  Ptdicuttu,  (IV)  187 
disgrega,  Hoplopleura,  {II)  132,  (V)  282 
distorta.  Hoplopleura,  (II)  115 
DOCOPHTHIRUS,  (V)  303 
dremoiiQ'du,  Enderleinellua,  (I)  29 

cchinatui,    Nediaematopinus,    Hatmalo- 

Ph*ns,  (IV)  250 
ECHINOPHTHIRIUS,  (VII)  47S 
tdmtilus.  Hoploplemv.  (II)  67,  (V)  284 


tUgam,  Haenutopinus,  (VI)  464,  (VIII) 

617 
elephurtuli,  Neo(iiK«natInii,  (III)  166 
emarginata,  Hoplopleura,  (III)  139,  (V] 

28Z 
ENDERLEINELLUS,  (I)  7,  (V)  2», 

288 
enonnis,  Hoplopleura,  (II)  94 
EREMOPHTHIRIUS.  (IV)  183 
erisonta,  Hoplopleura,  (II)  113 
erratica,  Ho^opleim,  (II)  106 
tuckcTt,  LinogiuUnis,  (V)  360 
EUENDERLEINELLUS,  (V)  280 
EUHAEUATOPINUS.  (Ill)  148,  (V) 

289 
EU HOPLOPLEURA,  (V)  282 
EUUNOGNATHUS,  (V)  318 
furygasUr,  Pedidinis,  (VII)  505,  521 
eurncuter,  Pedictinis,  Pt^cultu.  (VII) 

521 
eni^stemui,     Haenutopimu,     PtdiaJv, 

{VI)448 
enxeri,  EnderleineUiu,  (I)  37,  (V)  279 
extremus,  Enderleinellas,  (I)  24 

fahrenbolzi,  linoKnatbua,  (V)  370 

FAHRENHOL2IA,  (III)  158 

faurei,  Neobaeroatopmiu,  Lmognatlnidtt, 

(V)292 
FERRISELLA,  (V)  282 
ferrisi,  LinognaUius,  (V)  368 
ferrisi,  Soknopotei,  lAnoffnaihut,  Cervo- 

phlkiritu,  (V)  404,  (VIII)  616 
ftnu,  Ptiinaus,  (VIII)  603,  617 
fiavidiu.  Ptdietdtit,  (V)  340 
fioctus,  PToectuDophdiinu,  EehtHophlhir- 

iut,  (VII)  481 
fcmsecai,  Hoplopleura,  (VHI)  615 
forfieuJa,  Linognaditu,  (V)  370 
forJUvliu,  Haematopiimt,  (V)  349 
fractua,  linoKiiatbns,  (V)  366 
fntdtiUhaii,  Pediculus,  (VIII)  545,  SS9, 

587 


galagus,  Lemun^tfainu,  (V)  300 
Kftleopitheci,  Hamophthiritu,  (V)  307 
gazella,  Linoffnathut,  (V)  381 
gerbiUi,  Polyplax,  (IV)  203 
germameus,  Haemato^mu,  (VI)  426 
gUtms,  linognathiu,  (V)  382 
gnu,  LiDognathiu,  (V)  368 
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gorillae,  Phtfainu,  (VIII)  608 
graeiticeps,  Pedicinus,  (VII)  505 
graciUs,  Polypi".  (IV)  234 
graphiari,  Schiiophthirus,  (III)  147 
grisetcolus,  Neohaematopinui,  (IV)  248 
grottdandicut,  Echinophthiritu,  (VII)  477 

HAEllATOMYZUS,  (V)  283 
HAEMATOPINOIDES,  (V)  289 
HAEMATOPINUS,  (VI)  419 
HAEMODIPSUS,  (V)  329 
hamadrTU,  Pedicinus,  (VII)  513 
HAUOPHTHIRIUS,  (V>  306 
HASELLUS,  (VIII)  613 
heliosciuri,  Enderleinellus,  (I)  40,  (V)  280 
helioachiri,  Ncohaematopinua,  (IV)  255 
besperrauydia,     Hoplopleura,     Hatwuto- 

pimit,  Polyplax,  (II)  70 
hilli,  BathycTgicoh,  (V)  312 
hippotragi,  Linogoathus,  (V)  373 
hirsuta,  Hoplopleura,  (II)  117 
hispida,  Hoplopleura,  Pedimhu,  Haema- 

topiwu,  Polyplax,  (II)  66 
HOPLOPHTHIRUS.  (V)  279 
HOPLOPLEURA,  (II)  59,   (III)  139, 

(V)  280,  284,  (VIII)  614 
horridui,  Echinophthiriiu,  Pedteubu, 

(VII)  476 
^hmnamis,  Pedic^lu^  (VIII)  543 
HYBOPHTHIRUS,  (III)  175 

incisiu,  Haenuttopimu,  (V)  447 
mgubialis.    Phthinu,    Ptdicttlus,    (VIII) 

603 
[nornatiu,  Neduematoptnui,  UmcgntUh- 

oidet,  (IV)  2S2,  (V)  283 
inornatut,   Necriiaematopimu,   Lmognatk- 

oidts.  (IV)  244 
inaulaa,  Polyplax,  (IV)  231,  (V)  283 
intermedia,  Hoplopleura,  (II)  90 
irritatu,  Haematt^imu,  (VI)  426 
itoptu,  Pedieubu,  (V)  340 

jonesj,  PtJypUx,  (IV)  216 

kellocgi.  Enderlcindlus,  (I)  22 
keniae,  Neohaematopinui,  (IV)  258 

laerinsculus,  NeobaematoiMnui,  Endtr- 
Iritullus,  Hatmatopiims,  PtiinUus, 
Polyplax,  (IV)  264,  (VIII)  615 


lariKi,  Enderleinellus,  (I)  17,  (V)  280 
laticeps,  Hoplopleura,  (II)  92 
latns,  Haematopinus,  (VI)  477 
Uwreniis,  Bathergicola,  (V)  314 
LEMURPHTHIRUS,  (V)  299 
LEPIDOPHTHIRUS,  (VII)  498 
ttplocephalui,  Haematopinus.  (V)  409 
leptocephalus,     Prolioognathus,    Hatma- 

tofinut,  Unagnalhus,   PtdiciUtu,    (V) 

412 
leucodontts,  Polyplax,  (VIII)  614 
lewisi,  Linognathus,  (VIII)  616 
linmotragi,  Linognathus,  (V)  383 
lincata,  Hoplopleura,  (II)  68 
LINOGNATHOIDES,  (IV)  237 
UNOGNATHUS,  (V)  336,  (VIII)  616 
Linogmahw.  (V)  395 
lobattu.  PediculuB,  (VIII)  589,  59t 
lolxHloDtis,  Antarctotrfitliinu,  (VII)  488 
loDgiceps,  Enderletnellus,  (I)  19 
longiceps,  Pedicinus,  (VII)  505 
longieept,  Pedicinus,  (VII)  521 
longula,  Hoplopleura,  Batmatopimu,  (II) 

68 
longus,  Haematopinus,  (VI)  469 
lophiomydis,  Bathyergicola,  (V)  315 
LUTEGUS,  (IV)  237 
lyrkeps.  Ptdic%lus,  (V)  330 
lyrioi^plialus,    Haemodipsus,    Haemato- 

pintu,  Ptdiculus.  (V)  330 


tphaltu,  Haematopinus,  Pedtetdut, 

(VI)  464 
macrorhini,  Lepidoidithirus,  (VII)  499 
maerospittotus,    Necduematopinus,    (IV) 

244 
macuiaiut.  Pediculu^    (VIII)    545,   547, 

559,580 
malaysiana,  Hoplopleura,    (II)    79,    (V) 

282 
malaysianus,  Endcrleinellns,  (I)  12 
maniculata,   Hoplopleura,  Haematopimu, 

(II)  112 
marginatM,  Pediculus,  (VIII)  545*,  559, 

583 
marmotae,  Eaderleinellus,  (I)  47,  (V)  280 
marmatae,  Neohaematopinus,  (IV)  268 
maizai,  Utcrothoracins,  (VIII)  612 
menetensis,  Enderleinellus,   (I)    14,    (V) 

280 
merionidis,  Hoplopleura,  (II)  98 
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1,  Polyplax.  (IV)  237 
nticrocephala,  Fahrenholzia,  (III)   161 
microeephalus,  Haemalopiims,  (V)  344 
microchir,  Autarctophthirus,  Echino' 

phtkiriui,  (VII)  489 
MICROPHTHIRUS,  (I)  49 
mieropiloius,  Phthirptdkinut,  (VII)  521 
micropt,  Pedicinus,  Ptdicuitu,  Phlkirptdi- 

cimu,  (VII)  521,  522 
MICROTHORACIUS,  (V)  390,  (VIII) 

609 
minor,  Haematopinus,  (VI)  464 
mjobergi,  Pediculus,  (VIII)  588 
monaehiu,  AoUrctophthinis,  (VII)  495 
montoiHM,  Haematopmui,  Linogtuihoidta, 

Polyplax,  (IV)  264,  268 
mylomydis,  Hoplopleiira,  (II)  97 

nannoiciuri,  EnderleiiielliM,  (I)  30 
NEOHAEMATOPINUS,     (IV)     237, 

(V)  283,  290,  (VIII)  615 
NEOLINOGNATHUS,  (III)  166 
NEOPEDICINUS,  (VII)  502 
nesoryiotnydis,  Hoplopleura,  (II)  90 
NEUMANELLVS,  (III)  170 
neumcami,  HMtnatopinua,  (VI)  460  « 

□eumanni,  Hoploplcura,  (II)  101 
tiigretcetu.  Pediculus,  (VIII)  544,  558 
nigrUarum,  Pediculus,   (VIII)  544,  557, 

577 
nitzichi,  Eaderleindlui,  (I)  8 
notophallus,  Hybophthinu,  Haematopimu, 

(III)  176 

oblonffiu.  Pediculus.  (VIII)  545,  559,  587 
obtiuvs,  Pedicinus,  Hatmatopituu,  (VII) 

505 
obtusus,  Pedicinus,  Haemotopimu.  (VII) 

526 
odiotonae,  Hoplopleura,   (III)  142,  (V) 

282 
oenomydia,  Hoplc^leura,  (II)  82,  (VIII) 

614 
ogmorhini,  Antarctophthirus,  (VII)  486 
ogmorhini,  Antarctophthirus,  (VII)  488 
osborni,  Enderleinellus,  (I)  46,  (V)  280 
otomydis,  Polyplax,  (IV)  211 
ovifonnis,    Linognathus,    Hatmatopituu, 

(V)3SS 
orillus,  Unognathus,  Hatmatopmus,  (V) 

346 


avis,  Haemntopinus.  (V>  344 
oxymycteri,  Hoplopleura,  (II)  122 
oxyrrkynchiu,  PedtctUus,  (V)  356 
oxyfrhynchus,  Polyptax,  (IV)  225,  (V) 


^Pacifiea,  Hoplopleura,  (VIII)  614 
padficus,  Neohaematopinna,  (IV)  249 
PAENIPEDICULUS.  (VIII)  535,  602 
paiuimtiuit,  Linogmtthiu,  (V)  401 
papUlosus,  Pediculus,  (VIII)  617 
panOlelicq^s,  Pedicinus,  (VII)  505 
PARAPEDICULUS.  (VIII)  535 
parviproeurntt,  Hacnutopinns,  (VI)  449 
paiTus,  Eulinc^nathus,  HatmotHptiu,  (V) 

327 
patas,  Pedicinus,  Keopedicimu,  (VII)  515 
pecttnata,  Hoplopleura,  (II)  99,  (V)  282 
pectinifer,    Neohaonatopimis,    Hatmato- 

pinus,  Liitogiialhoidef,  LtUtgtu,   (IV) 

268,  (V)  291 
pedalii,  Linognathus,  HaetHatopitms,  TVi- 

ehauliu.  (V)  344 
PEDiaNUS,  (VII)  502 
'  PEDICULUS,  (VIII)  534 
pelocnydis,  Hc^Iopleura,  (II)  96 
peristictut.  Haonatopbus,  (VI)  444,  447 
petauristac,  Neohaematopinus,  (IV)  258 
phockochoeri,  Haematopinus,  (VI)  444, 

447 
[diacochoeri,  Haematopimis,  (VI)  444 
phacoehotri,  Haematopinus,  (VI)  447 
phaiomydis,  Hoplopleura,  (11)  120 
p}iocat.  Ptdicuhu,  (VII)  '^6 
pktkiriopnt,     Haematopinus,     Ptdiewhu, 

(VI)  455,  460 
PHTHIRIVS,  (VIII)  602 
PHTHIRPEDICINUS,  (VII)  502 
PHTHIRPEDICULUS,  (V)  295 
PHTHIRUS,  (VIII)  602 
phtbisica,  Polyplax,  (IV)  223 
piagtti,  Pedidnus,  Phtbiipedidsua,  (VII) 

521 
pictus,  Pedicinus,  (VII)  518 
piliftnu,     Linogmthus,     Haemalopimu, 

Ptiiailiu.  Trkkmatu,  (V)  340 
pinnata,  Fahrenholiia,  (III)  159 
pithodes,  Linognathus,  (V)  3SS 
platyspicatug,  Enderlenwllas,  (I)  2^  (V) 
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plenrophaens,    Schiiophthirus,  Hatmoto- 

^us,   Hatelhu,  Pedicubu,   Polyplax, 

(III)  145,  (VIII)  613 
POLYPLAX,  (IV)  183,  (V)  283,  (VIII) 

613 
Praecisui,  Haemalopinus,  PolyPlax,  (II) 

101 
praecisiu,  Polyplax,  Hatmalopimut,  (IV) 

197 
praeciius,  Haetnalopiniu,  (11)  101,  (IV) 

196 
praelAutus,  Neolinognathtu,  (III)  169 
pratlottgictpt,  Mkrothoracim,  Hatmato- 

pww,  iMognatkiu.   (V)   391,    (VIII) 

610 
praomydi),  PoIsrpUx,  (VIII)  614 
PROECHINOPHTHIRUS,  (VII)  480 
PROENDERLEINELLUS,  (V)  317 
PROLINOGNATHUS,  (V)  408 
propitheci,  Phthirpedicului,  (V)  296 
PTEROPHTHIRUS,  (V)  280 
pubescens,  Ptdicuius,  (VIII)  544,  558 
pubis,     Phthinia,    PhDuriut,    Pedieuius, 

(VIII)  603 
putielatiu,  Hamutopiniu,  Pedtetilus,  (VI) 

455 

quadridenUta,     Hoplopleiira,     Haemato- 

Pinia.  (II)  87 
quadripertiuus,  Haetnatopimu,  (VI)  449 
quadnnnanus,  Pediculus,  (VIII)  589,  591 

RATEMIA,  (III)  156 

reclinata,  Polyplax,  Haenatopintu,  Ptdic- 

ulvs.  (IV)  192,  (VIII)  614 
reducta,  FahrenholzU,  (III)  165 
reducta,  Hopl<vleura,    (11)    124,   (VIII) 

615 
rketi,  Pedicinus,  (VII)  505 
RHINOPHTHIRUS,  (V)  280 
nipkaprot.  Haematopitmt,  (V)  349 

saccatus,     linggnathtu,     Haemalopinus, 

Trkhautus.  (V)  355 
sardinitmit,  Haematopmus,  (VI)  426 
schaffii,  Pediculus,  (VIII)  599 
tchittopygvs,  Pedieulus,  (V)  349 
SCHIZOPHTHIRUS,  (III)  143,  (VIII) 

613 
SCIPIO,  (III)  m,  (V)  284 
sciud,  Neohaanato^us,  (VIII)  615 


Kiuricola,  Hoplopkura,  (II)  110 
■duriniu,     Neohaonatopiuns,     Acanlha- 

piitui,  (IV)  243,  (V)  290 
sciuroptcri,  Neolianiiatcviinu,  Hatmato- 

pitms.  Polyplox,  (IV)  241 
scinrotainiasts,  Enderleinellns,  (I)  35 
temifatciatiu,  Neohaematopiimi,  (IV)  244 
Echinophthiriui,  (VII)  477 
t.  Echinophthirhii,  (VII)  477 
serraU,   PolypUx,  HaemaiopiHtU,  PtdiC' 

mIus,  (IV)  191,  (VIII)  613 
setoni,  Haemodipius,  (V)  335 
setomt,  Eehinophtkirius,  (VII)  486 
setotut,   Eehinophthirius,  Hotmatop'mtu, 

Ptdiculus.  (VII)  476,  477 
setonit,    Haematopinut,    Linognalhoides, 

(IV)  268 
sctosiu,  Linognathua,  Pediculus,  (V)  340 
JWMW,  Pediculus,  (VIII)  599,  602 
SOLENOPOTES,  (V)  395,  (VIII)  616 
tPtrmophili,  Limignalhoides,  (IV)  261 
spermopkili,  Pedieulus,  (IV)  264 
sphaeroeepkalus,  Enderleioellus,  Haema- 

topinus.  Pediadtu,  Polyplax,  (I)  8 
«lMCatu»,  Linognathus,  (V)  388 
spiculifer,  Pedieulus,  (VIII)  617 
spuuKera,  Polyplax,  Haematopinus,  Pedie- 
ulus. (IV)  193,  (VIII)  613 
spinulosa,  Polyplax,  Haemalopttnu,  Pedie- 
ulus, (IV)  187,  (VIII)  613 
squamosua,  Haeniatopiaoidcs,  (V)  290 
squamulata,      Ratemia,      Haematopinus, 

LinogmUkus.  (Ill)  157 
stfHopsis,  Linognathui,  (V)  353,  355 
stenopsis,     Linognathus,     Haemalopinus, 

Pedieulus,  (V)  349 
Stephens!,  Polyplax,  Haematopinus,  (IV) 

206 
suahelicus,  Neohaematopimu,  (IV)  258 
tuis,  Haematc^inus,  (VI)  431 
suis,  Haematopinui,  Pedieulus,  (VI)  425 
sukenyae,  Hoplopleuni,  (II)  86 
luturalis,    Enderletnellus,    Haematopmus, 

Polyplax,  (1)  42,  (V)  280 
syriacus,  Neohaematopinus,  (IV)  250 

Ubescentium,  Pedieulus,  (VIII)  544,  558 
tamiasia,  Enderleinellus,  (I)  48,  (V)  280, 

288 
tarandi,  Solenopotes,  Cervophthirius,  (V) 
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CONTRIBUTIONS 


Utene,  PcdypUx,  (IV)  198 
teurotngi,  Hutnatapiinu,  (VI)  453 
tanrotngus,  Linoguthus,  (V)  375 
ttnuirottru,  Pedieulus,  (V)  356 
tibialis,  LinoKnalliua,  (V)  360 
travassoii,  Hoplc^kura,  (VIII)  61S 
tribtiloaa,  Fahrenholzia,  (III)  163 
iribuioia,  Fahrenholiia,  (III)  165 
TRtCHAULUS,  (V)  336 
trichechi,  AnUrctophthinw,  Aniophtinu, 

Hatmatopituu,  (VII)  492 
tripedatiu,  Scipio,  (V)  285 
trispioosa,  Hoplopleura,  (II)  115,  (V)  282 
tubercvlatus,  Haemattqiinus,  (VI)  426 
hibenulatiu,  Hannatopitms,  (V)  394 
tuberculatus,     Haematopuiui,    PtdiciUiu, 

(VI)  4S5 


nndiiatui,  Uicr^hthinu,  EndtrUimUus, 

<I)49 
wtgvbaus,  Hatmaiopmtu,  (V)  380 


Unplaced  genericaUy,  (VIII)  617 
wrnu,  HaanatopimH,  Prdicvbu,  (VI)  425, 
42^431 

TCtKiudae,  Enderleinelltu,  (I)  25 
ventrkouLt,  Haemodipsus,  (V)  335 
voitricosus,  Haemodipiua,  Haeumtopimiu, 

Polyplax,  (V)  3^ 
veprecula,  Hoplopleim,  (II)  105 
vestimtnii,  Pediculus,  (VIII)  544^  558 
viUojo,  Pohptai.  (Ill)  143 
vtJti/t,  Utwgnathiu,  (V)  398 
vituU,  Linognathua,  Haematopimu,  Ptiit- 

tilM,  Tnchauhu,  (V)  356 
■tmigant,  Pedicinui,  (VII)  505 

wateritooi,  Polyplax,  (IV)  lSt3 
wenieri,  Pdyplax,  Eremopkttnriut,  Ho- 
PlopUttn.  (IV)  202 

lacatecae,  FahrenhoUia,  (III)  166 
zonatns,  EnderleineUus,  (I)  32,  (V)  280 
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